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If you need Full-Speed USB 2.0 device, embedded host, dual role and GET STARTED IN 3 EASY STEPS 
On-The-Go solutions, Microchip Technology has them available today. 1. Purchase a USB Starter Kit 
We offer 8-, 16- and 32-bit MCUs with USB connectivity, providing easy 2. Download Free USB Software 
migration with a single development environment. This maximizes 3, Order Free Samples 


pin compatibility and seamless code migration from 20 to 100 pins, 


ie www.microchip.com/usb 
enabling you to scale your USB design with ease. 


USB Starter Kits accelerate development 
Download FREE USB software including source code: of USB designs using 8-, 16- or 32-bit 
MCUs and are available at 


e Host Stack e Thumb Drive Support (Mass Storage neh 
e OTG Stack Driver, SCSI Interface, 16-bit and 32-bit TAIRA TUNEL 
e Device Stack File Management, Application Software) of our authorised distributors 
e (lass Drivers (HID, Mass Storage and 
CDC Drivers) 
"Flash Program Memory _ Pins USB Type 

8-bit Up to 128 Kbytes 20 - 80 Device 

16-bit Up to 256 Kbytes 64 - 100 Device, Embedded Host, Dual Role, O1G 

32-bit Up to 512 Kbytes 64 - 100 Device, Embedded Host, Dual Role, O1G 
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SUPER SPEEDO CORRECTOR by John Clarke and Julian Edgar 
Watch your speed! 


ULTRASONIC EAVESDROPPER by Jim Rowe 
A low-cost project that will let you listen to the ‘unlistenable’ 


S-VIDEO TO COMPOSITE VIDEO CONVERTER by Jim Rowe 
Boost your picture quality with this simple, easy-to-build adaptor 


MAGNETIC CARTRIDGE PREAMPLIFIER by John Clarke 
Dust off your old record player, resurrect your favourite old 78s, 45s and LPs 
and dub them onto CDs or MP3 files 


INGENUITY UNLIMITED Sharing your ideas with others 
Noise Generator 


TECHNO TALK by Mark Nelson 
Colour conumdrums 


PRACTICALLY SPEAKING by Robert Penfold 
Case study 


TEACH-IN 2008 - USING PIC MICROCONTROLLERS - PART 11 
by John Becker 
Final article - Randomising values with PICs, plus a Fruit Machine! 


PIC32 STARTER KIT REVIEW by Mike Hibbett 
Microchip’s newest processor 


CIRCUIT SURGERY by lan Bell 
LED brightness and switching inductive loads 


PIC N’ MIX by Mike Hibbett 
Interfacing PICs to the Internet 


NET WORK by Alan Winstanley 
Spare a thought; Chicken run 


Regulars and Services 


EDITORIAL 


NEWS - Barry Fox highlights technology’s leading edge 
Plus everyday news from the world of electronics 


BACK ISSUES Did you miss these? 


CD-ROMS FOR ELECTRONICS 
A wide range of CD-ROMs for hobbyists, students and engineers 


SUBSCRIBE TO EPE and save money 
READOUT John Becker addresses general points arising 


DIRECT BOOK SERVICE 
A wide range of technical books available by mail order, plus more CD-ROMs 


EPE PCB SERVICE 
ADVERTISERS INDEX 


Readers’ Services °¢ Editorial and Advertisement Departments 
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PIC & ATMEL Pr grammers 


e have a wide range of low cost PIC IE 
ATMEL Programmers. Complete range and 
ocumentation available from our web site. 


Programmer Accessories: 

40- -pin Wide ZIF socket ( 7IF40W) £14.95 
8Vdc Powersupply (PSU010) £18.9 
eads: Parallel (LDC136) £3.95 / Serial 

(LDC441) £3.95 | USB (LDC644) £2.95 


NEW! USB & Serial Port PIC Programmer 
_ USB/Serial connection. 

= Header cable for ICSP. 
4") Free Windows XP soft- 
= ware. See website for PICs 
'ae, Supported. ZIF Socket and 
USB lead extra. 18Vdc. 
Kit Order Code: 3149KT - £39.95 
Assembled Order Code: AS3149 - £49.95 


NEW! USB ‘AIlI-Flash' PIC Puoe eee 
USB PIC programmer for all 
‘Flash’ devices. No external 
power supply making it truly 
portable. Supplied with box and 
Windows XP Software. ZIF 
Socket and USB lead not incl. 
Assembled Order Code: AS3128 - £44.95 
Assembled with ZIF socket Order Code: 
AS3128ZIF - £59.95 


‘PICALL’ ISP PIC Programmer 
Will program virtually all 8 
to 40 pin serial-mode AND 
parallel-mode (PIC15C 
family) PIC microcontrol- 
-lers. Free Windows soft- 
ware. Blank chip auto detect for super fast 
bulk programming. Optional ZIF socket. 
Assembled Order Code: AS3117 - £24.95 
Assembled with ZIF socket Order Code: 
AS3117ZIF - £39.95 


ATMEL 89xxxx Programmer 

t Uses serial port and any 
standard terminal comms 
program. 4 LED’s display 
the status. ZIF sockets not 
included. Supply: 16Vdc. 
Kit Order Code: 3123KT - £24.95 
Assembled Order Code: AS3123 - £34.95 


Introduction to PIC Programming 
Go from complete beginner 
to burning a PIC and writing 
code in no time! Includes 49 
page step-by-step PDF 
Tutorial Manual, Program- 
ming Hardware (with LED 
test section), Win 3.11—xXP Programming 
Software (Program, Read, Verify & Erase), 
and 1rewritable PIC16F84A that you can use 
with different code (4 detailed examples pro- 
vided for you to learn from). PC parallel port. 
Kit Order Code: 3081KT - £16.95 
Assembled Order Code: AS3081 - £24.95 


Quasar Eled tronics Limit d 
FO Box gs Bishops Stortford 


United Kingdo 

Tel: 08717 177 168 

03 496 
@quasarelectronics.com 

srs ics.com 


1871 


Credit Card 


Sales 


PIC Programmer Board 


Low cost PIC programmer 
board supporting awide 
range of Microchip® PIC™ 
microcontrollers. Requires 
PC serial port. Windows interface eusaled: 
Kit Order Code: VK8076KT - £21.95 


PIC Programmer & Experimenter Board 


The PIC Programmer & 
Experimenter Board with 
test buttons and LED indi- 
cators to carry out educa- 
tional experiments, such as 
the supplied programming examples. In- 
cludes a 16F627 Flash Microcontroller that 
can be reprogrammed up to 1000 times for 
experimenting at will. Software to compile 
and program your source code is included. 
Kit Order Code: VK8048KT - £22.95 
Assembled Order Code: VVM111 - £39.95 


Controllers & eee 


data acquisition and control units we have. 
See website for full details. 12Vdc PSU for 
all units: Order Code PSU445 £8.95 


Here are just a few of the ams w and 


USB Experiment Interface Board 
5 digital input chan- 
nels and 8 digital out- 
put channels plus two 
analogue inputs and 
two analogue outputs 
with 8 bit resolution. 
Kit Order Code: VK8055KT - £20.95 
Assembled Order Code: VVM110 - £39.95 


Rolling Code 4-Channel UHF Remote 
State-of-the-Art. High security. 
4 channels. Momentary or 
latching relay output. Range 
up to 40m. Up to 15 Tx’s can 
be learnt by one Rx (kit in- : 
cludes one Tx but more avail- c- 


able separately). 4 indicator LED ’s. Rx: PCB 


77x85mm, 12Vdc/6mA (standby). Two & Ten 
Channel versions also available. 

Kit Order Code: 3180KT - £44.95 

Assembled Order Code: AS3180 - £54.95 


Computer Temperature Data Logger 
Serial port 4-channel tem- 
perature logger. °C or °F. 
Continuously logs up to 4 
separate sensors located 
. 200m+ from board. Wide 
range ot tree software applications for stor- 
ing/using data. PCB just 45x45mm. Powered 
by PC. Includes one DS1820 sensor. 

Kit Order Code: 3145KT - £17.95 
Assembled Order Code: AS3145 - £24.95 
Additional DS1820 Sensors - £3.95 each 


- items are available in kit form (KT sus 
re-assembled and ready for use (AS prefix). 


or 


All prices INCLUDE 17.5% VAT. 
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4-Ch DTMF Telephone Relay Switcher 
Call your phone num- 
ber using a DIMF 
phone from anywhere 
in the world and re- 
motely turn on/off any 
of the 4 relays as de- _ 

sired. User settable Security Password, Anti- 
Tamper, Rings to Answer, Auto Hang-up and 
Lockout. Includes plastic case. 130 x 110 x 
30mm. Power: 12Vdc. 

Kit Order Code: 3140KT - £54.95 

Assembled Order Code: AS3140 - £69.95 


8-Ch Serial Port Isolated I/O Relay Module 
Computer controlled 8 
channel relay board. 5A 
mains rated relay outputs 
and 4 opto-isolated digital 
inputs (for monitoring 
switch states, etc). Useful 
in a variety of control and eo 
sensing applications. Programmed via serial 
port (use our new Windows interface, termi- 
nal emulator or batch files). Serial cable can 
be up to 35m long. Includes plastic case 
130x100x30mm. Power: 12Vdc/500mA. 

Kit Order Code: 3108KT - £54.95 
Assembled Order Code: AS3108 - £64.95 


Infrared RC 12—Channel Relay Board 
P Control 12 onboard relays with 

o. included infrared remote con- 
trol unit. Toggle or momentary. 
15m+ range. 112 x 122mm. 
Supply: 12Vdc/0.5A 

Kit Order Code: 3142KT - £47.95 

Assembled Order Code: AS3142 - £59.95 

Audio DTMF Decoder and Display 

Detect DTMF tones from 

tape recorders, receivers, 

, two-way radios, etc using 

" the built-in mic or direct 

from the phone line. Char- 

4 acters are displayed on a 

16 character display as they are received and 

up to 32 numbers can be displayed by scroll- 

ing the display. All data written to the LCD is 

also sent to a serial output for connection to a 

computer. Supply: 9-12V DC (Order Code 

PSU445). Main PCB: 55x95mm. 


Kit Order Code: 3153KT - £24.95 
Assembled Order Code: AS3153 - £34.95 


Telephone Call Logger 


Stores over 2,500 x 11 
digit DIMF numbers with 
time and date. Records all 
buttons pressed during a 
call. No need for any con- : 
nection to computer during operation but 
logged data can be downloaded into a PC via 
a serial port and saved to disk. Includes a 
plastic case 130x100x30mm. Supply: 9-12V 
DC (Order Code PSU445). 

Kit Order Code: 3164KT - £54.95 

Assembled Order Code: AS3164 - £69.95 


ot Ne Products! 
ere are a few of the most recent products 


dded to our range. See website or join our 
mail Newsletter for all the latest news. 


Bipolar Stepper Motor Chopper Driver 
New bipolar chopper driver 
gives better performance 
from your stepper motors. It 
uses a dual full bridge mo- 
tor driver based on SGS 
Thompson chips L297 & 
L298. Motor current for 
each phase is set using an on-board potenti- 
ometer. Can handle motor winding currents 
of up to 2 Amps per phase. Operates from a 
DC supply voltage of 9-36V. All basic motor 
controls provided including full or half step- 
ping of bipolar steppers and direction control. 
Synchroniseable when using multiple drivers. 
Perfect for desktop CNC applications. 

Kit Order Code: 3187KT - £29.95 

Assembled Order Code: AS3187 - £39.95 


Shaking Dice 

This electronic construction kit 
is great fun to build and play 
with. Simply shake and watch it 
slowly roll to stop on a random 
number. . 
Kit Order Code: VMK150KT - £9. 95 


Running MicroBug 
This electronic construc- 
tion kit is an attractive 
bright coloured bug- 
shaped miniature robot. = 
The microbug is always hungry for light and 
travels toward it! 

Kit Order Code: VMK127KT - £9.95 


Video Signal Cleaner 
Digitally cleans the video 
signal and removes un- 
wanted distortion in video & 
signal. In addition it stabi- | 
lises picture quality and 
luminance fluctuations. 
You will also benefit from improved picture 
quality on LCD monitors or projectors. 

Kit Order Code: VK8036KT - £19.95 
Assembled Order Code: VVM106 - £26.95 


PC Interface Board 
This interface card 
excels in its simplicity | 
of use and installa- 
tion. The card is con- 
nected in a very sim- 3 
ple way to the printer port (there is no need to 
open up the computer). Likewise there is no 
need to install an extra printer port, even if a 
printer is to be used. This can be connected 
to the card in the usual manner. Connection 
to the computer is optically isolated, so that 
damage to the computer from the card is not 
possible. 

Kit Order Code: VK8000KT - £59.95 


ost items are available in kit form (KT suffix) 
r assembled and ready for use (AS prefix). 


Motor Speed Controllers 


Here are just a few of our controller and 
driver modules for AC, DC, Unipolar/Bipolar 
stepper motors and servo motors. See 
website for full details. i 


DC Motor Speed Controller (100V/7.5A) 
Control the speed of 
almost any common 
DC motor rated up to 
100V/7.5A. Pulse width 
modulation output for 
maximum motor torque 
at all eusede. Supply: 5-15Vdc. Box supplied. 
Dimensions (mm): 60Wx100Lx60H. 

Kit Order Code: 3067KT - £13.95 

Assembled Order Code: AS3067 - £21.95 


PC / Standalone Unipolar 
Stepper Motor Driver 
Drives any 5, 6 or 8-lead 
unipolar stepper motor 
rated up to 6 Amps max. 
Provides speed and direc- = 
tion control. Operates in stand- alone or PC- 
controlled mode. Up to six 3179 driver boards 
can be connected to a single parallel port. 
Supply: 9Vdc. PCB: 80x50mm. 

Kit Order Code: 3179KT - £12.95 

Assembled Order Code: AS3179 - £19.95 


Bi-Polar Stepper Motor Driver 
Drive any bi-polar stepper 
motor using externally sup- 
plied 5V levels for stepping 
and direction control. These —& 
usually come from software 
running on a computer. 
Supply: 8-30Vdc. PCB: 75x85mm. 

Kit Order Code: 3158KT - £17.95 
Assembled Order Code: AS3158 - £27.95 


Bidirectional DC Motor Controller 
Controls the speed of 
most common DC 
motors (rated up to 
32Vdc/10A) in both 
the forward and re- 
verse direction. The 
range of control is from fully OFF to fully ON 
in both directions. The direction and speed 
are controlled using a single potentiometer. 
Screw terminal block for connections. 

Kit Order Code: 3166v2KT - £17.95 
Assembled Order Code: AS3166v2 - £27.95 


AC Motor Speed Controller (700W) 
Reliable and simple to 
install project that allows 
you to adjust the speed of 
an electric drill or single 
phase 230V AC motor 
rated up to 700 Watts. 


Simply turn the potentiometer to adjust the 
motors RPM. PCB: 48x65mm. Not suitable 
for use with brushless AC motors. 
Kit Order Code: 1074KT - £12.95 


Assembled Order Code: AS1074—£18.95 
Box Order Code 2074BX - £5.95 


QUASAR 


electronics 


Get Plugged In! 


Electronic Project Labs 


Great introduction to the world of electron- 
ics. Ideal gift for budding electronics expert! 


500-in-1 Electronic Project Lab 
Top of the range. Com- 
plete self-contained elec- 
tronics course. Takes you 
from beginner to ‘A’ Level 
standard and beyond! 
Contains all the hardware 
and manuals to assemble 
500 projects. You get 3 
comprehensive course 7 
books (total 368 pages) - Hardware Entry 
Course, Hardware Advanced Course and a 
microprocessor based Software Program- 
ming Course. Each book has individual circuit 
explanations, schematic and connection dia- 
grams. Suitable for age 12+. 

Order Code EPL500 - £149.95 

Also available - 30-in-1 £16.95, 50-in-1 
£21.95, 75-in-1 £32.95 £130-in-1 £39.95 & 
300-in-1 £59.95 (details on website) 


Tools & Test Equipment 


We stock an extensive range of soldering 


inverters & much more - please visit web- 
site to see our full range of products. 


tools, test equipment, power hal 


Two-Channel USB Pc Oscilloscope 
This digital storage oscillo- 
scope uses the power of your 
PC to visualize electrical sig- 
nals. Its high sensitive display 
resolution, down to 0.15mV, 
combined with a high band- ora 
width and a sampling fre- 

quency of up to 1GHZz are giving this unit all 
the power you need. 

Order Code: VPCSU1000 - £289.95 


Personal Scope 10MS/s 

The Personal Scope is not a 
graphical multimeter but a com- 
plete portable oscilloscope at the 
size and the cost of agood mul- #& 
timeter. Its high sensitivity - down fa 
to 0.1mV/div - and extended 
scope functions make this unit 
ideal for hobby, service, automo- ~~ 
tive and development purposes. Because of 
its exceptional value for money, the Personal- 
Scope is well suited for educational use. 
Order Code: VHPS10 - £429795 £119.95 


See website for more super deals! 


www. QuasarElectronics.com 
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# Everyday Practical Electronics Magazine has been publishing a series 
of popular kits by the acclaimed Silicon Chip Magazine Australia. These 
projects are ‘bullet proof' and already tested down under. All Jaycar kits are 
supplied with specified board components, quality fibreglass tinned PCBs and 
have clear English instructions. Watch this space for future featured kits. 
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y, ee SIMULATOR HiT VOICE me SIMULATOR Kit an 
| Hi NE EW SIMULATOR KIT 


£13.25 oe & £6.00 


This galactic voice simulator kit has effect and depth 
controls to allow you to vary the effect to simulate 
everything from the metallically-challenged C-3P0, to 
the hysterical ranting of Daleks. The kit includes PCB 
with overlay, enclosure, speaker panel and all 
components. 

e Requires OV battery. 

e As published in EPE Magazine August 2008 


This versatile kit will allow you to monitor the battery voltage, 
the airflow meter or oxygen sensor in your car. The kit features 10 
LEDs that light in response to the measured voltage, preset 9-16V, 0-5V 
or Q-1V ranges, complete with a fast response time, high input impedance and 
auto dimming for night driving. Kit includes PCB with overlay, LEDs and all electronic 
components with clear English instructions. 
e Requires 12VDC power ©® Recommended box: UB5 HB-6015 £0.83 
e As published in EPE Magazine November 2007. 


£11.75 

This easy to build kit emulates the unique noise made 
when the cabin doors on the Starship 
Enterprise open & close. The ‘shut 
noise is also duplicated. The sound i 
emulator can be triggered by soo he 
switch contacts (normally open) == | 
which means you can use a reed 
magnet switch, IR beam or PIR | 
detector to trigger the unit. 
e Requires 9-12VDC power 
e Kit supplied with PCB & 

all electronic components 
e As published in EPE Magazine June 2008 


£5.95 
This kit uses a handful of 
components to 
accurately time 
intervals from a few 
seconds to a whole 
day. It can switch a | 
number of . 
different output 
devices and can be 
powered by a battery or mains 
plugpack. The kit includes PCB and all 
components. Requires 12-15VDC wall adaptor. 
e As published in EPE Magazine September 2007. 


SMS CONTROLLER 
MODULE 


£15.95 

Control appliances or receive . 
alert notification from = 
anywhere. By 
sending plain text 
messages this kit 
will allow you to ; 
control up to 8 devices. “* 
At the same time, it can 
also monitor four digital inputs. It works with old Nokia 
handsets such as the 5110, 6110, 3210, and 3310, 
which can be bought inexpensively if you do not already 
own one. Kit supplied with PCB, pre-programmed 
microcontroller and all electronics components with clear 
English instructions. 
e Requires a Nokia data cable which can be readily found 

in mobile phone accessory stores. 
e As published in EPE Magazine March 2007 


Jaucar. 


Electronics 


3V TO 9V DC TO DC 
- CONVERTER KIT 
| £4.95 


Allows you to use 


1.2V cells, or alkaline 

' 1.5V cells for 9V applications. 

Using low cost, high capacity 
rechargeable cells, this kit will pay for itself in no time. You 
can use any 1.2-1.5V cells you desire. Imagine the extra 
capacity you would have using two 9O00mAh D cells in 
replacement of a low capacity 9V cell. 
e Kit supplied with PCB & all electronic components. 
e As published in EPE Magazine June 2007 


ey ae. 
w See reguiar Ni-Cd or Ni-VH 
| 


This kit will boost your video and 

audio signals preserving them for the highest quality 
transmission to your projector or large screen TV. It boosts 
composite, S-Video, and stereo audio signals. Kit includes 
case with silkscreened and punched panels, PCB and all 
electronic components. 

e As published in EPE Magazine March 2006 


£28.95 


Radio Frequency Identity 

(RFID) is a contact 

free method of 

controlling an 

event such as a 

door strike or alarm 

etc. An "RFID Tag" 

transmits a unique code 

when energised by the receiver's magnetic field. As long 
as a pre-programmed tag is recognised by the receiver, 
access Is granted. This module provides normally open 
and normally closed relay contacts for flexibility. It works 
with all EM-4001 compliant RFID tags. Kit supplied with 
PCB, tag, and all electronic components. 

e As published in EPE Magazine August 2007 


EE 


©’ 0800 032 7241 


£3.00 
Intercooler water sprays are a very effective and 
inexpensive way of upgrading intercooler performance. 
Using a ‘dump’ system to trigger the spray often results in 
the need for frequent water top-ups. Simply add these few 
components to the Smart Fuel Mixture Display Kit 
(KC-5374) and reduce water consumption by up to 
two-thirds with no loss in cooling efficiency. 
e Kit supplied with PCB & all electronic components 
e As published in EPE Magazine March 2008 


It delivers a whopping 350WRMs into 4 ohms, or 
ZOOWRMS into 8 ohms. Using eight 250V 200W plastic 
power transistors, it is super quiet, with a signal to noise 
ratio of -125dB/A) at full 8 ohm power. Harmonic 
distortion is just 0.002%, & frequency response Is almost 
flat (less than -1dB) between 15Hz and 60kHZz. 
e Kit supplied in short form with PCB and electronic 
components. 
e Kit requires heatsink and +/- 7OV power supply 
(a Suitable supply is described in the instructions). 
e As published in EPE Magazine October & 
November 2006 


e Secure on-line ordering 
e ALL prices in Pounds Sterling 
e Minimum order ONLY 10 PDS 


ORDER YOUR 
FREE 


CATALOGUE 
TODAY! 


£26.25 


This ultra low distortion amplifier 
module uses the new 
Thermallrak power 
transistors and ts largely ] 
based on the high- oe a 
performance ; 
Class-A amplifier. This 
improved circuit has no need 
for a quiescent current adjustment 
or a Vbe multiplier transistor and has an 
exceptionally low distortion figure. Kit supplied with PCB 
and all electronic components. Heatsink and power supply 
not included. 1 
e Output Power: 135WRMS into 8 ohms 

and 200WRMSs into 4 ohms 
e Freq Resp. at 1W: 4Hz to 50kHz 
e Harmonic Distortion: <.008% from 20Hz to 20kHz 


LED WATER LEVEL 
INDICATOR MKIl KIT 


£10.25 


i 


This simple circuit 

illuminates a string of 

LEDs to quickly 

indicate the water 

level in a rainwater 

tank. The more LEDs 

that illuminate, the higher the 

water level is inside the tank. The input 

signal is provided by ten sensors located in the water tank 
and connected to the indicator unit via-light duty figure-8 
cable. Kit supplied with PCB with overlay, machined case 
with screen printed lid and all electronic components. 

e Requires 12-18V AC or DC 500mA plugpack. 


£17.50 
The Theremin is a strange musical instrument that was 
invented early last century but is still used today. The 
Beach Boys' classic hit "Good Vibrations" featured a 
Theremin. By moving your hand between the antenna and 
,. he metal plate, you can create unusual sound effects. 
Kit includes a machined, silkscreened, and pre 
“®e._ drilled case, circuit board, all electronic 
“=, components with clear English 
“instructions. 
_ e Required 
QVDC wall 


(Maplin 
#GS74R 
£7.99) 


Order Value Cost 
£10 - £49.99 £5 

£50 - £99.99 £10 
£100 - £199.99 £20 
£200 - £499.99 £30 
£500+ £40 


Note: Products are despatched from Australia, 
so local customs duty & taxes may apply. 
Prices valid till 30/09/08 


Max weight 12lb (5kg). 
Heavier parcels POA. 
Minimum order £10. 


0800 032 7241 
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£7.75 
IDEAL FOR STEREO AMPLIFIERS. 
Lets you run a stereo amplifier in 
‘Bridged Mode’ to —< 
effectively double 
the power available 
to drive a single 
speaker. There are no 
mods required on the ‘ 
amplifier and the signal processing is done by the kit 
before the signals are fed to the stereo amp. Ideal for say, 
using a stereo amp as an occasional PA amp for social 
functions or using an old amplifier to drive a sub-woofer in 
a home theatre. 
e Kit supplied with silk screened PCB and all specified 
components. 
e Requires balanced (+/-) power supply. 


| PIC LOGIC 
PROBE KIT 
£4.50 


Most logic probes are designed to operate on 5V rails. 
This design operates on a wide voltage range down to 
2.8V so it's suitable for use on the most modern circuits. 
It's also extremely compact with SMT devices on a PCB 
only 5mm wide, so it will fit inside a very slim case. It's 
capable of picking up a pulse only 50mS long and will 
also detect and hold infrequent pulses when in latch 
mode. Kit includes PCB and all specified electronic 
components including pre-programmed PIC. You'll need to 
add your own case and probe - a clear ballpoint pen case 
and a needle, works well. 


£7.25 
Operate your DVD 
player or digital 
decoder using 
its remote 
control from 
another room. 
It picks up the 
signal from the 
remote control and “= 
sends It via a 2-wire 
cable to an infrared LED located 
close to the device. This improved model 
features fast data transfer, capable of transmitting pay TV 
digital remote control signals using the Pace 400 series 
decoder. Kit supplied with case, screen printed front 
panel, PCB with overlay and all electronic components. 
e Requires 9 VDC power (Maplin #GS74R £7.99) and 
2-wire cable 


© ORDER ON-LINE: 

© PHONE: 

© FAX: 

e EMAIL: 

© POST: 

© ALL PRICING IN POUNDS STERLING 
e¢ MINIMUM ORDER ONLY £10 


*Australian Eastern Standard Time (Monday - Friday 
09.00 to 17.30 GMT + 10 hours only) 
Expect 10-14 days for air parcel delivery 


LOW COST DIGITAL 
MULTIMETER 


£2.25 —— 
= ooo 
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This full featured Digital 
Multimeter is perfect for the 
home handyman or young 
experimenter and will give 
years of reliable service. It 
features a huge 10A DC 
current range as well as 
diode and transistor testing 
functions. Also measures AC 
& DC volts and resistance. At 
this price you should buy two! 


STAINLESS 
STEEL TOOLS 


: £4.95 
Made from polished 
Stainless steel, have a leaf spring and have 
serrated jaws.. 


£3.50 
High quality small side cutters 
that have thick (2mm) 
blades and soft comfort 
plastic spring loaded handles. 


Mice 


£5.75 


Great for experiments or 

selecting the best 

resistance for a circuit. 

Choose from 36 x 

0.25W 5% resistors 

ranging from 5 ohms to * 

1M ohms. Comes complete ™ - 
with leads and insulated crocodile clips. 


We have kits & electronic 
projects for use in: 
¢ Audio & Video aa 
¢ Car & Automotive a, 
¢ Computer ° Lighting 
¢ Power ¢ Test & Meters 
¢ Learning & Educational 
¢ General Electronics Projects 
° Gifts, Gadgets & Just for fun! 


For your FREE catalogue logon to 


or check out the range at 


Electronics 


jaycarelectronics.co.uk ja u Cc al j 
i 


NS 


PCB Production - Development 

0.1” Copper Stripboard 

Size Tracks/Holes 
O25 


PCB Production - Processing Equipment PCB Production - Laminates 
We carry a large range of the photographic & chemical conper clad - paper 
Prog css20 equipment for PCB production, a full list with} | Single sided low cost paper composite board 
ull technical specifications is available in our catalogue} | 100 x 160mm Board £0.58 
or vist our web site, —_— 100 x 220mm Board 
xposure units | ; 160 x 233mm Board 
2 x 8W Tubes, 6 min timer 220 x 233mm Board 
229 x 159mm working area 8° x 12" B ate ' 
Model 332-002 £95.00 : Copper clad - glass fibre 
119=x 455mm 461T/179H 
Stripboard track cutter 


4 x 15W Tubes, 7% min timer Single & Double 1.6mm 305g/m? 
330 x 260mm working area 100 x 160mm Singl £1.06 
Model,_332-004 20777 = i 1 
Chemical Processing { | 

L 


Solderless Breadboard 

Tie Points & Size Power Rails Low cost plastic tray ay 20) 
DES Process tanks feature electrically 

operated pumps and/or heaters 

with thermostat control, suitable. 

ET20 Low cost Etching Tank with 

heater &pump. £49.84 220 x 233mm Double 

Universal Tank with heate ; 8” x 12” Double 

Model 333-007 £160.00 Photoresist Coated 

Bubble etch Tank with heater 1.6mm 35 micron Pre-coated with a high quality photo- 

& bubble pump. resist layer. Available in low cost paper composite or 

Model 333-004. £196.00 Glass fibre, Single & Double sided. Other sizes also 


Any of these items, carriage £5.50 available. 
Glass Fibre 


175 x42mm0 | 
Many other sizes available, a= _ 
also jump wires & natrix boyd 


PCB Production - Drafting Materials 
A4 Artwork Film (per 10 sheets) 
Clear Manual Film £1.20 
Clear Laser Film _. £1.79 
White H@ Laser Film £4.62 
Etch Resist Pens 
“Dalo” Pen pete Mele) 
“Stgedtler” Fine Pen, £1.20 
Etch Resist Transfers 
eee mixed Does ooh —_— 
eno mixed Rnd pads £2. ot 
Alfac mixed pads eel lth ™ 
Transfer Spatular £1.25 gepeanaad 


PCB Production - Tools 
Drill Bits 
HSS parallel shank bits available in sizes from 0.3mm to 


.Omm : £770 
0.3-0.95mm in.0.05mm steps £0.60ea £4.00/10 : £10.01 
1.0-2.0mm in 0.1mm steps £0.40ea £3.60/10 : £10.08 


HSS Reduced shank (2.35mm) bit available in sizes from 
0.6mm to 1.7mm in 0.1mm steps £0.84ea £7.60/10 
We carry the full seine of Seno & Alfac PCB transfers, 

see our web site for full details. 


Reground Tungsten carbide reduced shank available in 
sizes from 0.6 to 1.6mm in 0.1mm steps Sh aal) 


Soldering Irons 


We carry in stock a wide range of Sey een and 
soldering accessories. lrons from 12 to 100 Watts. 


Drilling Machines 
. . . 0 Aerosol Photoresist spray, covers 2m? 
Expo Zircon 12V drill, 3.8mm capacity, 11900rpm £14.20 Powder developer, makes TI 

nis . owder developer, makes 10It 
chuck & collet, Model EPE270-390 cami Ferric Chloride pellets, makes 500m 

ace erric Chloride Pellets, makes 
Normal price £48.51 Ferric Chloride Pellets, makes 5lt 
: Pa Clear Fine etch crystals, makes 5lt 
SPECIAL PRICE & \ aoe 9 Tin Plating Powder, makes 1It 
£31.02 Aerosol Flux spray 
Aerosol PCB Laquer spray 


25W 240V Ceramic £6.00 i 
30W 240V Basic £4.68 ss 


Desolder Pumps 

Basic 165 x 18mm@ £2.85 
Antistatic 195mm £4.12 
Antex Mini 198mm _ £6.52 
Antex Pro 210mm_ £11.11 


Servisol Products | : 
Soldering Station Aerosols Tools - Cutters & Strippers _ 
A A8W adjustable temperature ; 200m! eualeh Cleaner : pe aya aie OF aoS GUE NESTS Vertis ioe. 
reezer s 


Solin station with a rotary di- 
al, LED Temperature metering, on- 
off switch, iron holder and tip clean- 
ing sponge. This station features ac- 
curate heat penn for instant 
compensation & stable tempera- 
tures. CUS Ge temperature 
range of 150 - 420°C, Low volt- 
age iron with Silicone cable. 
Supply: 240V, Iron: 24V 48W 


Model 167-540 £49.00 


Foam Cleanser ; , OGM cost £1.99 

Cleaner / lubricant ; ; : 
115mm Draper £2735 

Vide Head Cleaner = Wire Strippers 

Aero Klene Omm Low cost £2.30 


Aero Duster 
Isopropyl alcohol , r 150mm Draper 5mm@_— £5.86 


Heatsink Compound 
Heatsink Compound 
Silicone grease 


Tools - Ratchet Crimping Pliers | 
High quality ratchet crimping pliers for various terminals) 
including Automotive, Data, Power and Data connections 
Red / Blue / Yellow 5.80 


Bench Power Supplies BNC /TNC RF series } 
Soldering Station . Pete ea oe oulmunegamirs Dench power Sup- RJ11/12 & 45 Series - 
A8W adjustable temperature pies with variable voltage & current limiting. Features: Slsn insulated crimps.. 5 ra 


soldering station with a rotary di- 
al, Dipita’ Temperature Indication, 
on-off switch, iron holder and tip gi 
cleaning sponge. This station fea- 

tures accurate heat Hebel a ; 
instant compensation & stable 

temperatures. iSO tem- 
Pensions range of 150 - 480°C, 


hort circuit and “Foldback” overload protection, Metal . 
case with on/off switch, outputs via Red, Black & Green rss ed dtl i: 
(Earth) 4mm shrouded sockets. Red/Blue/Yellow 
.24-2.5mm? crimps 
0.5-6.0mm? crimps 
Non insulated crimps 


Sh Si: “a 5. - | , — Cable - Ribbon 
ratings iron with Silicone i i ‘? ¥---- i ’ ZAG Veena rey ieee cab ong See s0smmrttine 
; 2 — ie =) with a red identifying stripe. Supplie mm or 
Supply: 240V, Iron: 24V 48W ’ a erioll o0l5m 100H) reels, pp yi 


2 er 305mm _ per Reel 
Model 167-570 £52.23 PSO IO BSBO 


Digital Multimeter 0-30V6-3A 
Model: 121-120 a 2 0-50V 0-3A 
Price: £11.47 i Model: 461-554 0-30V 0-10A 
A highly featured digital rir 


multitester for professional 
use. Offers 30 ranges and 8 oh | Panel Meters 


unctions including ee High quality analogue panel meters, class 2, zero point ay 
ature, rape Soe eee : correction, mirror scale. IDC Crimp tool 
continuity an measure- | | : Meter size 46 x 60mm, Cutout size: 38mm. 


ment. Large 3.5 digit LCD ; Te) 
display with automatic po- k All meters £5.89 each CAT 5e Networking 

larity indicator. Sue UTP Cable 

with shrouded test leads, K Conforms to CAT5E 

type temperature probe and 100MHz standard 

shock proof rubber holster. ETA verified TIA/EIA 568-B.2 


305m Box £63.56 
100m Reel £24.30 
exc carriage. 


RJ45 Outlet Kit 
Backing Box 
2 Gang Plate 
RJ45 Module 
Blank Module 


Technical Specifications 
a voltage OOmV - 1000V 


AC volts 2V - 700V (+0.8%) 
DC current 2mA - 20A (41.2%) 
aS Sulit 200mA - 20A 


Blake 200 Ohms - 20M 
hms (40.8% 


Capacitance 2000pF - 20uF Cae Coloured id inserts 

T ture 0°C - 1000°C (+1.59 
ei Magnitying Desk Lamp £2 Bbea 8229 110) 
Max display 1999 a A nig navell seroiemmesistant Tocls 

p V (PP it magnifying glass fitted to a bal- z : Blash' 

Dione ee Bey 173 x AO ait anced swivel arm and desk BN eeigece 


& cable stripper 


mount. An integral flourescent 
tube provides filemon - . ya Samar epncn down 


Magnification: 3x Lens: 120mm 

Tube: 22W Daylight simulation. Outlets 

. CAT5e Outlet Module 
Model: 028-205 £28.80 , 1Gang Plate (2 Mods) 
2 Gang Plate (4 Mods) 
% Module Blank 

1 Module Blank 


) af ge AE Di € ‘| | 2. Module Blank £0.45 
; ike ilecte GI we Other_keystone outlets, switches & accessories avail- 
Sound & Lightin able. Patch & Cross-over leads from £0.50 


equipment for the Entertainment nasi 


Tel: 0191 2514363 Station Road FD Cee 09 80 flese than Ika) 
. Fax: 0191 2522296 Cullercoats ae | jase £5.50 greater than 1kg or >£30 


‘ Tyne & Wear Cheques / Postal orders payable to 
er sales@esr.co.uk NE30 4PQ [wrsa ESR Electronic Components Ltd. 


PLEASE ADD CARRIAGE & VAT TO ALL ORDERS 
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Wimborne Publishing Ltd., Sequoia House, 398a Ringwood Road, 
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Phone: (01202) 873872. Fax: (01202) 874562. 
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Web Site: www.epemag.co.uk 

EPE Online (downloadable version of EPE): www.epemag.com 
EPE Online Shop: www.epemag.wimborne.co.uk/shopdoor.htm 
See notes on Readers’ Technical Enquiries below — we regret 
technical enquiries cannot be answered over the telephone. 
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AVAILABILITY | 

Copies of EPE are available on subscription 
anywhere in the world (see opposite) and 
from all UK newsagents (distributed by 
SEYMOUR). EPE can also be purchased from 
retail magazine outlets around the world. An 
Internet online version can be purchased and 
downloaded for just $18.99US (approx £9.50) 
per year, available from www.epemag.com 
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SUBSCRIPTIONS 

Subscriptions for delivery direct to any address in the UK: 
6 months £19.95, 12 months £37.90, two years £70.50; 
Overseas: 6 months £23.00 standard air service or £32.00 
express airmail, 12 months £44.00 standard air service or 
£62.00 express airmail, 24 months £83.00 standard air 
service or £119.00 express airmail. 


Online subscriptions, for downloading the magazine 
via the Internet, $18.99US (approx £9.50) for one year 
available from www.epemag.com. 


Cheques or bank drafts (in £ sterling only) payable to 
Everyday Practical Electronics and sent to EPE Subs. 
Dept., Wimborne Publishing Ltd. Sequoia House, 398a 
Ringwood Road, Ferndown, Dorset BH22 9AU. Tel: 01202 
873872. Fax: 01202 874562. Email: subs@epemag. 
wimborne.co.uk. Also via the Web at: http://www. 
epemag.wimborne.co.uk. Subscriptions start with the 
next available issue. We accept MasterCard, Maestro or 
Visa. (For past issues see the Back Issues page.) 


BINDERS 

Binders to hold one volume (12 issues) are available from 
the above address. These are finished in blue PVC, printed 
with the magazine logo in gold on the spine. Price £7.95 
plus £3.50 p&p (for overseas readers the postage is £6.00 
to everywhere except Australia and Papua New Guinea 
which cost £10.50). Normally sent within seven days, but 
please allow 28 days for delivery — more for overseas. 


Payment in £ sterling only please. Visa, Maestro and 
MasterCard accepted. Send, fax or phone your card 
number, card expiry date, valid from date and card security 
code (the last 3 digits on or just under the signature strip), 
with your name, address etc. Or order on our secure 
server via our UK website. Overseas customers — your 
credit card will be charged by the card provider in your 
local currency at the existing exchange rate. 
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READERS’ TECHNICAL ENQUIRIES 

Email: techdept@epemag.wimborne.co.uk 
We are unable to offer any advice on the use, 
purchase, repair or modification of commercial 
equipment or the incorporation or modification 
of designs published in the magazine. We regret 
that we cannot provide data or answer queries 
on articles or projects that are more than five 
years old. Letters requiring a personal reply must 
be accompanied by a stamped self-addressed 
envelope or a self-addressed envelope and 
international reply coupons. We are not able to 
answer technical queries on the phone. 


PROJECTS AND CIRCUITS 

All reasonable precautions are taken to ensure 
that the advice and data given to readers is 
reliable. We cannot, however, guarantee it and 
we cannot accept legal responsibility for it. 

A number of projects and circuits published in 
EPE employ voltages that can be lethal. You 
should not build, test, modify or renovate any 
item of mains-powered equipment unless you 
fully understand the safety aspects involved 
and you use an RCD adaptor. 


COMPONENT SUPPLIES 

We do not supply electronic components or kits 
for building the projects featured, these can be 
supplied by advertisers. 

We advise readers to check that all parts are 
still available before commencing any project in 
a back-dated issue. 


ADVERTISEMENTS 

Although the proprietors and _ staff of 
EVERYDAY PRACTICAL ELECTRONICS take 
reasonable precautions to protect the interests 
of readers by ensuring as far as practicable that 
advertisements are bona fide, the magazine 
and its publishers cannot give any undertakings 
in respect of statements or claims made by 
advertisers, whether these advertisements are 
printed as part of the magazine, or in inserts. 
The Publishers regret that under no 
circumstances will the magazine accept liability 
for non-receipt of goods ordered, or for late 
delivery, or for faults in manufacture. 


TRANSMITTERS/BUGS/TELEPHONE 
EQUIPMENT 

We advise readers that certain items of radio 
transmitting and telephone equipment which 
may be advertised in our pages cannot be 
legally used in the UK. Readers should check 
the law before buying any transmitting or 
telephone equipment, as a fine, confiscation 
of equipment and/or imprisonment can result 
from illegal use or ownership. The laws vary 
from country to country; readers should check 
local laws. 


A roundup of the latest Everyday 
News from the world of 
electronics 


New Sky Decoder 


Barry Fox reports that the door is now opening for new devices which 
let a TV or PC receive encrypted satellite broadcasts from Sky 


ie broke recently when NDS — the 
company owned by Rupert Murdoch’s 
News Corporation and developer of the 
VideoGuard encryption system used by 
Murdoch’s Sky in the UK and DirecTV in 
the US — held briefings in London. 

“There is a lot of work in our labs that 
may never see the light of day. But some 
projects are ready to become consumer 
products in the next two to five years years,” 
Nigel Smith NDS’s Chief Marketing Officer 
and Jonathan Beavon, Director of Segment 
Marketing, revealed at recent briefings and 
demonstrations in London. 

All existing Sky receivers have a 
dedicated slot for a VideoGuard smart 
card. But Sky and NDS have never 
licensed VideoGuard for use in PCs, 
TVs or third party set top boxes (STBs) 
which have a Common Interface slot for 
a Conditional Access Module. The CAM 
is like a PCMCIA card for a laptop that 
has its own smart card slot. The CAM 
has software onboard which works with 
the smart card to decrypt the TV signal 
and send it back into the TV or STB or 
PC. “We don’t believe in the European 
Common Interface” says Smith. “The 
content can be taken when it comes out 
of the module. In the US, the PCMCIA 
solution used is more secure.” 

NDS has recently worked with SanDisk 
on SD memory cards that carry and 
play encrypted audio and video. Now, 


NDS will launch its own solution; the 
VideoGuard PC Key is a USB stick 
which lets a PC receive encrypted TV 
broadcasts, for display on the PC screen 
or a TV, and transfer the programme to a 
personal media player for portable play. 
A conventional STB connects to a PC by 
USB ports, while a USB stick, with an 
in-built smart card system, works with 
DRM software on the PC to de-encrypt 
the programme. 


Portable play 

The signal can be reformatted for 
portable play and transmitted by WiFi or 
hard-wire, with encryption, to a phone 
or personal media player. Connection 
can be automatic, with the STB sending 
the PMP any programmes that have been 
recorded by the DVR but not yet watched. 
Programme transfers can be made as rental 
or electronic gifts. The USB key can also 
store the programme for physical transfer. 

The encryption process must change 
each time itis used because PC architecture 
is open to’ hackers. “We are talking 
seriously to two operators in the US and 
two in Europe about a service launch at 
the beginning of next year. Sky has seen 
it”, says Smith guardedly. 

NDS thinks that with around one third 
of pay TV subscribers now using digital 
video recorders, the time is right to 
introduce targeted adverts. A broadcaster, 


such as Sky or DirecTV, can ‘push’ a 
library of 30 second adverting slots into 
a subscribers’ DVR so that the DVR can 
replace off-air adverts with sales pitches 
of more interest to the individual viewer. 
The same system can take adverts from 
the Internet and reformat them for TV 
display. “People will start liking adverts 
again” says Smith hopefully. 


Time-out 

Smith and Beavon acknowledge that DRM 
and encryption can be bypassed and defeated 
simply by copying the analogue output from 
a STB. “But the analogue hole is getting 
smaller,’ says Smith. “Like the ozone layer, 
it’s disappearing. The use of HDMI and 
HDCP is making it harder to copy. 

Time for analogue is running out, and 
analogue copying has to be done in real 
time. With a lot of material to copy it’s 
just not viable for most people. Lack of 
bandwidth has been holding things back. 
But that’s changing too.” 

NDS leaves no doubt it is gunning for 
Apple. “iTunes dominates the music market. 
But it is not the same for video, where 
there is so much material continually being 
originated. Apple does not yet have any 
anything like the width of video content it 
has for music. There is an opportunity for the 
operators to use a different system for video 
—if they strike early enough. If they don’t, the 
market goes to 1Tunes or the Internet.” 


CIRCUIT SPECIALISTS ARRIVE 


Circuit Specialists was founded in the US in 
1971 (www.circuitspecialists.com). Over 
the last 37 years the company has grown into 
one of the largest distributors of electronic 
equipment and supplies in the US, having 
built a reputation for quality and customer 
care along the way. Products are sourced for 
their reliability and value for money. 
Products that have formed Circuit 
Specialists’ core business over recent 
years are now available to customers in the 
EU. You can buy at the same competitive 


prices without the shipping costs and the 
customs issues normally associated with 
importing from the US. 

Based in Manchester, England, Circuit 
Specialists Europe (www.circuitspecialists. 
co.uk or §www.circuitspecialists.eu), 
specialise in providing a quality range of 
products aimed at the hobbyist, the designer 
and the small commercial enterprise. 

The company stock a select range of 
soldering and desoldering stations, and 
a wide range of associated accessories. 


Own-brand bench power supplies are 
manufactured for the company, enabling 
them to be very competitively priced. A 
long-standing relationship with Chinese 
company Heng Fu ensures the supply of a 
range of enclosed switching power supplies, 
which are extremely reliable and offer 
excellent value for money. 

Take a look at www.circuitspecialists. 
co.uk where, as we go to press, there is 
10% off everything’ in the Mid-season 
Sale. See their advert on page 71. 
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WildCharge Inc has announced the 
release to the general public of its adapters 
that WildCharge-enable Apple iPhone, 
iPod touch and Blackberry Pearl and 
8800. The company’s WildCharger wire- 
free charging pad, winner of this year’s 
CES Best of Innovations Award, portable 
power category, is a sleek, flat charging 
pad that delivers up to 15 Watts of power, 
capable of simultaneously charging up 
to four small devices, such as cellular 
phones, portable music players, digital 
cameras, and other similar electronic 
devices. 

“WildCharge’s technology is more than 
a simple charging solution for mobile 
devices — it’s a true revolution that will 
ultimately eliminate the array of tangled 
chargers, adapters and cords consumers 
currently deal with on a regular basis,” 
claimed WildCharge CEO Dennis Grant, 
while displaying WildCharge’s device 
adapter for Apple’s iPhone. 

For more information browse www. 
wildcharge.com. 


FREE 
LINUX DRIVER 


The new Linux driver from Pico Labs 
allows programmers to _ control the 
PicoScape 2000 Series and PicoScope 
3000 Series scopes using their own 
software. Linux programmers can now 
have access to Pico’s full range of entry- 
level and general-purpose oscilloscopes. 

Anybody with a PC and a spare USB 
port can download and use the driver 
free of charge and with no licensing 
restrictions. The driver is supplied as an 
RPM package that has been tested with 
Fedora 8, Ubuntu 8.04 and openSUSE 
10.4, and is accompanied by example 
programs in C and full instructions. 

As Alan Tong, Managing Director of 
Pico Technology, explained, “Linux is 
widely used in the embedded computing, 
medical and scientific fields because it is 
stable, open-source and easy to modify, 
and can run a wide variety of applications. 
Now these users can choose any scope 
from our 2000 and 3000 Series scopes to 
integrate into their own applications.” 


The driver is available from the Pico 
website at www.picotech.com. For more 
information, Pico can be contacted at Pico 
Technology, James House, Colmworth 
Business Park, Eaton Socon, St. Neots, 
Cambridgeshire PEI9 8YP. Tel: +44 (0) 
1480 396 395 Fax: +44 (0) 1480 39629. 


MERG Journal 


The Model Electronic Railway Group 
(MERG) have sent us their Summer 2008 
journal. As usual it has news of the Group’s 
activities along with useful constructional 
articles. 

MERG hold meetings in London five 
times a year. The venue is the Model 
Railway Club, Calshot Street NI 9DA, 
very near King’s Cross Station. The next 
meeting is on 13 September, when one 
of their members will give a detailed 
illustrated talk on a relatively simple and 
cost effective bus for controlling model 
railways. Non-members are welcome. 

For more information, contact MERG, 
Spread Eagles, Melbury Abbas, Dorset 
SP7 ODU, or browse www.mers.info. 


Electronworks Kits 


PHONE THEFT PROTECTION 


Modern phones store as much personal 
data as a PC, but are much more easily 
lost or stolen. Password protection does 
not help if the phone was ‘open’ when 
taken. IT and Internet security company 
Kaspersky has developed a_ low-cost 
application which sits on a phone and 
protects it against unauthorised use. 

Kaspersky Mobile Security 7.0 costs 
£14 and works on smartphones running 
Windows Mobile 5.0 or 6.0 and Symbian 
Ver 9 operating systems. While the phone 
is with its rightful owner, the software 
routinely scans incoming files and 
accessed web sites, checking for viruses. 
If the phone goes missing the owner can 
send it a text which either temporarily 
blocks its use or permanently erases all 
data stored inside the phone. 

If the thief tries to use the phone with 
a different SIM card, the phone sends a 
text message to a pre-arranged number, 
giving the number of the new SIM. So the 
rightful owner can send a text message to 
disable it. Barry Fox 


Electronworks comment that they’ve taken some of life’s insanity (and lots of their own) and put it into their electronic kits. The aim 
is to make learning electronics fun and to bring you a range of kits that are both practical and educational. 

They have a whole ton of kits and ideas that they will be unleashing on you in the coming months, so if you are young or old, new to electronics 
or a seasoned veteran, you will find something to suit your needs. For example, they have an MP3 booster that amplifies the output of your MP3 
player, so you can fill the room with music via your PC speakers. They have an electronic coffee mat that lights up a sequence of LEDs when you 
place a mug on it. They also have an in-car power supply, so you can power all your battery powered electronics from a 12V input and there’s a 
simple desk thermometer that gives you the temperature of a room at the touch of a button. 


Visit www.electronworks.co.uk and see their advert on page 65 to find out more. 
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HESE DAYS, having an accurate 

car speedometer is vital if you’re 
to avoid fines and collecting licence 
points. But how do you correct the 
speedometer if it is reading high or 
low? It’s easy with the Super Speedo 
Corrector, which will work with any 
electronic speedometer — digital or 
analogue. It allows you to alter the 
reading in 1% increments, either up 
or down. 


a 


ronic 


Before you can use the Speedo 
Corrector, you’ll have to find and 
identify the speedometer sensor 
output wire or the speed signal 
output wire from the ECU. In some 
cars that’s easier said than done, so 
make sure you have a car wiring 
diagram and that you can physically 
access the speedometer input wire, 
which is normally at the back of the 
instrument cluster. If you can’t find 


SpeedorGonnector-smainguse's 


Correct inaccurate soeedometers in standard cars 


Correct inaccurate soeedometer caused by changed differential or 


gearbox ratios. 


Correct inaccurate soeedometer caused by changed tyre diameters. 


Correct tachometers 
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Pspeedometel reaving accurately 
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the right wire, you won’t be able to 
install the Speedo Corrector. 

This project includes an automatic 
set-up procedure, whereby the Super 
Speedo Corrector calibrates itself to 
suit the speed signal output character- 
istics; an on-board status LED flashes 
to show correct operation; and an AC 
output signal that will work with Nis- 
san speedometers. 


Circuit description 


The circuit (Fig.1) is based on micro- 
controller IC1, which is programmed 
to alter an incoming frequency by a 
set amount. The exact amount is set 
using two BCD rotary switches (S1, 
S2), which alter the frequency in 1% 
steps. 

The speedometer signal is applied 
to the input of the circuit that has 
the options of a 1kQ pull-up resistor 
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SWITCH $2 FUNCTIONS 
AUTOSET 

PULLUP 

AC IN (HI SENS) 

PULL DOWN 

NO PULL UP OR DOWN 
LOW SENSITIVITY 

: FAST OR SLOW 


nO ig 


Be 1 
~~ 
RB? 


PIC 16628 mie 


X1 ry tal 


(6 \9 ‘9 OUTPUT 


SPEEDOMETER CORRECTOR IK PULDOWN 


Fig.1: all the clever stuff in this circuit is done by PIC microcontroller IC1. It takes the speedometer signal and 
multiplies it by a factor set by two rotary BCD switches (S1 and S2). The speedometer signal frequency can be 
either increased or decreased in 1% increments - see text. 


selected with transistor Q4 or a 1kQ 
pull-down resistor selected with tran- 
sistor Q2. By selecting either link LK1 
or LK2, the pull-up resistor can be 
connected to either the +8.2V supply 
or the +5V supply. 

The input signal is then fed via a 
10kQ@ resistor to Zener diode ZD2, 
which ensures that levels cannot go 
above +16V or below —0.6V. A paral- 
lel 10nF capacitor filters the signal, 
which then drives transistor Q1 via 
a voltage divider consisting of 10kQ 
and 6.8kQ resistors. 

The 6.8kQ resistor, at the base of 
Q1, can be either connected to ground 
via the RA4 output of IC1, or left 
floating when the RA4 output is set 
as a high-impedance input. When the 
resistor is connected to ground, the 
signal level required to switch Q1 is 
about 2.5V. Alternatively, when this 


At only 105 x 61mm, the Super Speedo 
Corrector is small enough to fit behind 
the dash. It’s easy to set up and simply 
intercepts the speedometer signal. 
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Main features 


Allows alteration of soeedometer reading so it reads faster or slower 


Automatic or manual set-up of input signal detection 


Caters for three output signal types 


LED indication of valid speed sensor signal being received 


LED indication of output operation 


Specification 


Output rate — adjustable in 1% steps from 0 to 99% 


Output — either faster or slower than the input rate 


Input and output types — pull-up or pull-down resistance, or AC 
Output swing — 0 to 8.2V or O to 5V or 8.2V peak-to-peak AC or 


5V peak-to-peak AC 


Minimum operating frequency — adjustable from 1Hz to 16Hz 


Maximum input frequency to maintain 1% change resolution: 1.2kHz 


Maximum input voltage: 50V RMS 


Minimum input sensitivity: 0.7V peak (on high sensitivity setting) 


Minimum input sensitivity: 2.5V peak (on low sensitivity setting) 


Power: 9V to 15V at 25mA 


resistor is effectively out of circuit, 
the sensitivity is lowered to around 
0.7V peak. 

The RA2 output of IC1 is used to 
select the pull-up resistor. When 
RA2’s output is at 5V, it switches 
on transistor Q3 and this in turn 
switches on transistor Q4. Q4 then 
connects the 1kQ pull-up resistor 
from the input to Q4’s collector, 
which then connects the pull-up 
resistor to the +8.2V or +5V supply 
rail. If RA2 is at OV, transistors Q3 
and Q4 are off and there is no pull-up 
resistor in circuit. 

The RA3 output selects the pull- 
down resistor when its output is at 
5V. This output drives transistor Q2 to 
connect the 1kQ resistor at its collector 
to ground. When RA3 is at OV, the pull- 
down resistor is out of circuit. 

Transistor Q1’s collector inverts 
the signal and drives pin 6 (RBO) of 
IC1 via a 10kQ pull-up resistor and a 
150Q series resistor. A InF capacitor 
filters out any high-frequency voltage 
variations. Pin 6 includes an internal 
Schmitt trigger to ensure a clean signal 
for measurement. 
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The rotary BCD switches (S1 and S82) 
are monitored via the RB1 to RB7 in- 
puts and the RA1 input. The RB inputs 
are normally held high via internal 
pull-up resistors within IC1, while 
the RA1 input uses a 10kQ resistor to 
ensure that its input is held high, un- 
less pulled low via switch S82. 

The switches provide a unique BCD 
(binary coded decimal) value on these 
inputs for each setting. 


Output signal 


The output signal is at RAO (pin 
17). This drives the indicating LED 
(LED1) via a 1kQ resistor and the base 
of transistor Q5. Q5’s collector is held 
high via a 1kQ resistor, which connects 
to either the +8.2V or +5V supply (via 
link LK1 or LK2). 

Transistor Q5’s collector provides 
the pull-up output signal and also 
drives Q6, which has a pull-down 
resistor at its collector to provide the 
pull-down output. Coupling the pull- 
down output via a 100uF capacitor 
provides an AC output. The 10kQ 
resistor provides the discharge path, 
while links LK3, LK4 and LK5 select 


Mechanicalgspeedor, 


The Super Speedo Corrector 
will work only on electronic speed- 
ometers — ie, those that don’t have 


a mechanical rotating cable driv- 
ing them. If you have an older car 
with a mechanical speedometer, 
then you won't be able to correct it 
— at least not using this circuit. 


the pull-up, pull-down and AC out- 
puts, respectively. 

An internal power-on reset for IC1 is 
provided using the MCLR input (pin 4) 
which is connected to the 5V supply 
via a 1kQ resistor. This keeps the IC 
reset until the power supply voltage 
is correct. 

IC1 operates at 20MHz using crystal 
X1. This frequency was chosen so that 
the software program runs sufficiently 
fast to operate with speedometer 
signals up to 1.2kHz. Note that the 
Super Speedo Corrector will operate 
with speedometer signals above these 
frequencies, however the accuracy 
of speedometer correction will be 
reduced. 


Power supply 


Power for the circuit is applied via 
diode D1, which provides reverse 
polarity protection. Zener diode ZD1 
and the 10Q resistor provide transient 
protection to protect the input of REG1. 
The 100uF capacitor at REG1’s input 
provides a further degree of transient 
voltage suppression. A 10uF filter 
capacitor is provided directly at REG1’s 
output and the 100uF and 100nF capaci- 
tors decouple the supply to IC1. 

An 8.2V supply is derived from the 
supply at REG1’s input via a 220Q 
resistor and Zener diode ZD3. This 
supply is for the pull-up resistors if 
required. 


Software 


The software files are available for 
free download via the EPE Downloads 
site, access via www.epemag.co.uk. Pre- 
proggrammed PICs are available from 
Magenta Electronics — see their advert 
in this issue for contact details. 


Construction 
The Super Speedo Corrector circuit 


fits onto a small PC board measuring 
106 x 60mm. This board is available 
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Fig.2: when assembling the PC board, take care with the orientation of the 
BCD switches, the PIC and the other polarised components. Use this diagram 
and the photos of the completed project (below) to help you in your assembly. 


Corrections are easy to dial-up — just set the two rotary switches to give the 
up or down percentage correction that’s needed. Here, the Super Speedo 
Corrector is configured to reduce the speedometer reading by 3%. 


from the EPE PCB Service, code 682. 
The board topside component layout 
is shown in Fig.2. 

Construction is straightforward, but 
be sure to correctly install the polar- 
ised components, such as the PIC mi- 
crocontroller, electrolytic capacitors 
and the diodes. Note that transistors 
Q4 and Q6 are not the same type as 
Q1, Q2, Q3 and Q5, even though they 
look the same. 

The BCD switches must be mounted 
with their dots positioned as shown on 
the overlay diagram (Fig.2). The BCD 
switch with 0-9 capabilities is S1 and 
the BCD switch with 0-F on it is S2. 


Making adjustments 

The speed reading can be altered 
in 1% increments. This is most easily 
explained if you use a test speed of 


100km/h. If the speedometer is wrong 
by 5km/h at 100km/h, the adjustment 
needed is about 5%. 

Switch S1 (the one nearest the bot- 
tom, when the PC board is orientated 
with the connections at the right) cor- 
rects the speedometer reading in single 
units and S2 changes the output in 
tens. So when you want a correction 
of 5%, simply set S1 to ‘5’ and S2 to 
‘O’. If the required correction is 16%, 
set S1 to ‘6’ and S2 to ‘1’. 

Using the two BCD switches in 
combination allows the speedometer 
reading to be altered by as much as 
99%, in increments of just 1%. 

The default output reduces the 
reading of the speedometer. This 
default was picked because most 
speedometers read fast (often by 
about 5%). Alternatively, if you wish 
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The Super Speedo Corrector 
will also work with electronic 
tachos that take their feed from 
the ECU (ie, all cars with engine 
management). 

The configuration procedure 
is the same as for use of the 
device as a speed interceptor, 
except that the ‘speed sensor’ 
becomes the tacho output signal 
from the ECU. This application is 
particularly suited to engine and 
gearbox swaps. 


Za eOpekation 


The Super Speedo Corrector 
can be used on 24V vehicles if 
the following changes are made: 
change ZD1 to 33V 1W; change 
the 220Q 0.5W resistor that feeds 
ZD3 to 1kQ 1W; change the 100uUF 
16V capacitor at the input to REG1 
to 100uF 35V. 


Nonlinearity 


The Super Speedo Corrector 
will not compensate for non-linear 
errors. In other words, ifthe soeed 
reads 10% high at 25km/h and 
4% high at 100km/h, you won’t 
be able to use the Super Speedo 
Corrector to get the soeedometer 
accurate at all soeeds. However, 
most speedometer errors are pro- 
portional and so can be dialled out 
with the Speedo Corrector. 


to increase the speedometer reading, 
set S2 to its F position and wait for a 
two-flash acknowledgement from the 
LED. This needs to be done with the 
unit connected and powered up. 

You will need an accurate reference 
to set the speedometer. This can be pro- 
vided by a handheld GPS, another car 
with a known accurate speedometer or 
even, if you ask nicely, a police car. Just 
make sure that you have an assistant 
to do the adjusting as you drive! 

You can also use the ‘speedo check’ 
distances that are marked on some roads 
— although strictly speaking, this is in- 
tended for checking the accuracy of the 
odometer rather than the speedometer. 
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Finding the speed input wire to the speedometer can involve a dash disassembly 
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job. In this Honda, the steering column had to be dropped, the dash fascia removed 
and the speedometer cluster unbolted and pulled forward. Make sure you’re aware 
of the safety precautions that need to be taken if the car is equipped with airbags. 


Installation 


Now for the installation — but 
first, a word of warning: if you 
need to pull the dash out to locate 
the speed input wire to the speed- 
ometer, make sure you’re aware of 
the safety precautions that need to 


be taken if the car is equipped with 
airbags. 

Ofcourse, you must also check that you 
are not invalidating any manufacturers 
warranties that may still be running. 

In the vast majority of cars, lit- 
tle setting-up will be needed — the 


Once located, the speed sensor wire 
must be cut. The wire that goes to the 
speed sensor connects to the Super 
Speedo Corrector’s ‘IN’ terminal and 
the wire going to the speedometer 
connects to the ‘OUT’ terminal. 


corrector will mostly work out for itself 
what configuration is required. These 
are the steps to follow: 


1) Connect power (use an ignition- 

switched source), ground, speedometer 

‘in’ and speedometer ‘out’ (to the Speedo). 

Position the corrector so that a passenger 

can observe the on-board LED. 

2) Set S1 to 2. 

3) Set S2 to A. 

4) Install link LK2. 

5) Drive the car for a minute (the 

Speedo will not work). 

6) Observe that the LED flashes at 1Hz 

when the car is moving. This shows that 

the Speedo Corrector has set itself for the 

type of speedometer signal that is present 

and is receiving a valid signal from it. 
If the LED doesn’t flash, install link 

LK1 (instead of LK2) and try again. 

7) Set S2 to O 

8) Set S1 to 0 


Table 1: Functions of S2 settings 


Autoset (automatically finds a suitable input 


setting) 


F (default is slow) 


Fast or slow option (LED acknowledgement: 1 
flash = slow, 2 flashes = fast) 


Pins 1, 2 and 3 change. 
Pin 17 goes from OV to 5V to OV at a one-second rate to flash 


LED when automatic sensing is complete 


Pull-up resistor . . 
eB (low sensitivity @ 2.5V peak) Ce rie Mate Oe 
AC input (high sensitivity @ 0.7V peak Pin 1 @ OV, Pin 2 @ OV, Pin 3 open circuit 
pan cont ies Pin 1 @ OV, Pin2 @5V, Pin3 @ OV 
(low sensitivity @ 2.5V peak 


tivity @ 0.7V peak) 
) 
ak) 


er No pull-up resistor or pull-down resistor : 
E (initial setting) (low sensitivity @ 2.5V peak Pin 1 @ OV, Pin 2 @ OV, Pin 3 @ OV 


Note 1: in most applications, only the ‘A’ (automatic) setting will need to be used during set-up. 
Note 2: switch setting must be selected for a minimum of four seconds to initiate new function. 
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If the Speedo Corrector is fitted to a car with a digital soeedometer, some lag 
may occur in the action of the soeedometer. Typically, this is noticeable when 
abruptly coming to a stop from a slow speed (eg, 10km/h), where the speed- 
ometer may keep displaying a number greater than zero for up to a second, 
even when the car is stationary. 


Lag may also make itself evident when moving away from a standstill, 
where the speedometer initially shows Okm/h before then jumping to 15km/h 
or 16km/h. 


This problem can be overcome by the use of the special ‘digital soeedometer 
function’ built into the Corrector. This function is enabled during set-up by setting 
switch $1 to a position other than 2 before selecting A on S2. Positions 1 to 9 
on S1 vary the number of pulses for which the Speedo Corrector calculates the 
output frequency of the speedometer sensor (odd switch numbers calculate 
over one pulse and even numbers calculate over two pulses) and the time 
delay before the corrector stops sending a signal to the soeedometer after the 


input signal ceases. 


The delays are: positions 0,1 (1 sec); positions 2,3 (500ms); positions 4,5 
(250ms); positions 6,7 (125ms); positions 8 and 9 (62.5ms). 

lf the soeedometer reading noticeably lags behind actual vehicle speed, try 
different positions of S1 before each time setting S2 to A and proceeding with 
the self set-up process described in the main text. The optimal setting is that 
which gives the shortest lag while still reliably operating the soeedometer. 


9) Try the link options LK3, LK4 or 
LK5 until Speedo works (the speed- 
ometer should read as it did with the 
car standard). 


10) Set S1 and S2 to give the required 
correction (S1 is for single units, S2 
for tens). 


11) Ifthe speedometer reading needs to 
be corrected upwards rather than the 
default downwards, set S2 to F and then 
wait for the LED to flash twice. Then set 
S2 back to its required correction value. 
To return to downwards speed correc- 
tion, again set S2 back to ‘F’ and wait 
for a single flash acknowledgement. 
If the required settings are al- 
ready known (eg, in the case of auto 
electricians fitting large numbers of 
the design to just one type of car), 
Table 1 shows how S2 can be used 
to manually set the input configura- 
tion, while Table 
2 shows the out- 
put configurations 
achievable by the 
different link posi- 
tions. Any changes 
to the switches will 
not be registered 
by the circuit until 
after about four sec- 
onds, so make sure 
you don’t switch off 
power during this 
time! This delay 


Table 2: Link functions 


8.2V max. output 


allows you to rotate the switches to 
the required position without any 
unwanted changes occurring. 


Conclusion 


Once the Corrector is working prop- 
erly, it can be mounted in a UB3-type 
plastic box and tucked up behind the 
dash out of sight. But don’t assume that 
your speedometer is always going to 
be dead accurate — accuracy depends 
on tyre diameter, which changes with 
wear and when new tyres are fitted. 

Of course, with the Super Speedo 
Corrector, it’s easy enough to then 
make the required speedometer cali- 
bration change! EPE 


1 PC board, code 682, available 
from the EPE PCB Service, 
size 105 x 61mm 

1 UB3-type plastic box, size 
130 x 68 x 44mm 

2 2-way PC-mount screw 
terminal blocks 

1 18-pin DIL socket 

3 2-way 2.5mm jumper headers 

1 3-way 2.5mm jumper header 

2 jumper shunts 

1 0-9 BCD rotary switch ($1) 

1 0-F BCD rotary switch (S2) 


Semiconductors 

1 PIC16F628A-1/P 
microcontroller, programmed 
with speedcor.hex (IC1) 

4 BC337 NPN transistors 
(QiF@2,@3°@5) 

2 BC327 PNP transistors 
(Q4,Q6) 

1 7805 +5V voltage regulator 
(REG1) 

1 1N4004 1A diode (D1) 

2 16V 1W Zener diodes 
(ZD1,ZD2) 

1 8.2V 1W Zener diode (ZD3) 

1 3mm high-intensity red LED 
(EE i} 

1 20MHz crystal (X1) 


Capacitors 

3 100uUF 16V PC electrolytic 
2 10uF 16V PC electrolytic 
1 100nF MKT polyester 

1 10nF MKT polyester 

1 inF MKT polyester 

2 33pF ceramic 


Resistors (0.25W 1%) 

11 10kQ 1 220Q 0.5W 
1 6.8kQ 1 500) 

5 1kQ 1 10Q 

1 470Q 
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Mark Nelson 


How do you put the colour into the cheeks of people appearing in black 
and white films and photos? State-of-the-art techniques exist for 
colourising old images, and even recovering colour information once 
considered lost, as Mark Nelson explains. 


mogul Samuel Goldwyn was not 

convinced of the claims made for 
colour television. Famously, he declared, “I 
won't believe it until I see it in black and 
white.” Whether the irony was intended is 
not recorded. Personally, I find black and 
white images much more relaxing, but I 
know [’m in a minority on that score. 


Fem years ago, the Hollywood movie 


Heresy in the 21st century 


In fact, many viewers find black and 
white television and films a total turn-off, 
which is why there is so little monochrome 
material in today’s television schedules, 
despite the obvious merit of much archive 
programming. 

The major studios have tackled this 
aversion to monochrome by colourising 
some classic films that were made in black 
and white, and quite recently the same 
heresy has been carried out for television on 
footage of the First World War. Personally, 
I found the results rather unconvincing but 
your mileage may vary. 

A different situation applies where the 
dyes in old colour film have faded and here 
computer processing can often restore the 
richness of the original hues. Eastmancolor 
is one of the most vulnerable of colour film 
processes and prints can fade in as little as 
five years if you are unlucky. Technicolor, 
on the other hand, is considered the most 
fade-resistant colour process. 

A colour challenge of an entirely different 
kind is one that the BBC is addressing 
right now, namely recovering the colour 
information locked invisibly in_ black 
and white film recordings of ‘lost’ colour 
programmes. In the early days of colour 
television in Britain (we’re talking about 
the late 1960s) videotape was simply too 
expensive to use as an archiving medium. 
At that time, each reel of tape cost about the 
same as a small car. 

Selected programmes — particularly those 
that had an export potential — were, however, 
recorded on black and white film, effectively 
by pointing a cine camera at a television 
screen. The film stock used for these 
‘telerecordings’ was monochrome, because 
it was cheaper and few Commonwealth 
countries (the prime export market for BBC 
Enterprises) transmitted in colour anyway. 


Good news 

As it happens, the BBC has a large 
number of black and white telerecordings 
of colour programmes for which no tape 
exists. Even better, some 98 per cent of 
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these programmes were recorded without 
the colour chroma filtered off. Now why is 
this technical trivia such good news? 

In fact, trivial it is not. Back in the 1960s, 
the then-new PAL colour television process 
was designed to be compatible with the large 
number of black and white sets already in 
use at that time. It achieved this objective 
by concealing the colour information within 
a 4.43MHz subcarrier signal superimposed 
on the monochrome picture signal. 

This additional colour signal was outside 
the display capability of most TV receivers, 
but can be detected as a slight fuzziness on 
a very good quality monochrome monitor 
screen. For an optimum black and white 
telerecording the BBC engineers should have 
filtered out electronically this interference 
signal (known as chroma information) but 
often this extra task was overlooked. 


Applied electronics 


What this means is that the colour in these 
40 year-old programmes may not be lost 
after all. Using the latest technology, BBC 
research staff have been experimenting with 
a process to scan film recordings at high- 
definition (HD) standard and then pick out 
the PAL chroma signal. The process looks 
very promising, making a large number of 
programmes from 1968 to 1974 capable of 
being brought back to full colour. 

Candidates for recovery include science 
fiction such as The Year of the Sex Olympics 
and Doctor Who, the Morecambe and Wise 
Show and music programmes like Top of 
The Pops and The Old Grey Whistle Test, 
all of which will become far more palatable 
with the colour restored. How soon we shall 
see these on our screens at home is still to 
be determined, but BBC Worldwide (the 
new name for BBC Enterprises) has a clear 
commercial interest in releasing archive 
content. 

It’s important to stress that the process used 
here is not a colourisation process as such; it 
does not apply new colour to old programmes, 
but instead recreates the original colour from 
the film. Decoding the colour from a forty 
year old monochrome film print is a far greater 
technical triumph than anything carried out 
previously. The BBC did some work of this 
kind in the early 1990s, but the results were 
quite feeble in comparison. 


Clever guys 

The person leading this ground-breaking 
research is James Insell, founder of the 
Colour Recovery Working Group (http:// 
colour-recovery.wikispaces.com/). 


Although James works for BBC Research, 
this website is entirely independent and 
is a discussion area for people producing 
software and systems that can be used by any 
broadcaster to recover colour information 
from archive film. 

He says that the notion of recovering chroma 
captured in monochrome film came to him 
first in 1994 when viewing a film recording of 
the Doctor Who series called Ambassadors of 
Death? Six years later he put forward a theory 
for recolourising recordings to Steve Roberts 
of the BBC’s Doctor Who restoration team. 
It took several years to secure funding and 
support for a research project, but now James 
has the supreme satisfaction of seeing his 
theory proved with amazing results. 

Also involved in the project is Richard 
Russell, whose name you may recognise as 
the creator of the BBC BASIC for Windows 
computer language, and the author of the 
Z80 and MS-DOS versions of BBC BASIC. 
He designed several electronic colour test 
cards for the BBC, as well as versions for 
hobbyists. Richard’s own website is at www. 
rtrussell.co.uk/. 


Want to try this at home? 


Unfortunately, as much as you might like 
to, you cannot try this at home! But you can 
at least read about the techniques on the 
websites mentioned. On the other hand, you 
can try your hand at computer colourisation, 
adding colour to old photos, picture 
postcards and suchlike. This work can be 
extremely absorbing, with remarkably 
impressive results that get even better as you 
build up your skills. The program to use is 
called Recolored and you can download a 
free 21-day trial version from their website 
at www.recolored.com/. 

A palette of colours allows you to pick the 
most realistic tints for flesh tones, grass, sky 
and all other objects in the photograph. Unlike 
many graphics programs, there is no need to 
struggle with layers or complicated settings. 
Everything is accomplished with a few brush 
strokes, with the software performing the 
otherwise difficult and time consuming task 
of colouring the image and creating smooth 
transitions between different coloured objects. 

The Gallery section of the website shows 
some stunning examples of work with this 
program, and it’s important to stress that the 
results look like colour photos rather than 
tints applied crudely on top of a black and 
white image. The software is not expensive 
(around £15) and the only shortcoming is 
the lack of a health warning saying how 
addictive this program can be! 
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Ever wanted to be able to listen to the 


‘unlistenable’ - sounds that are 
way beyond the range of normal 
human hearing? Like the super- 
sonic whine of a gas leak, or the 
echo-location ‘chirps’ of bats? 
Here’s a low-cost project that 
will let you do just that. It’s a 
down-converter, which shifts 
ultrasonic sound signals down 
into the frequency range where 
they can be heard (or recorded). 


ULTRASONIC 


b 
Jim ones 


* 


life documentary on TV in which naturalists were 

studying the behaviour of bats. They were using 
infrared lighting to photograph them and a down-converter 
so that they could hear and record the ultrasonic ‘chirps’ 
that the bats use for navigation in the dark — and often for 
tracking down their insect prey/food. 

My curiosity was aroused and I decided to ‘have a go’ 
at coming up with a low-cost down-converter of my own. 
This project is the end result, presented so that readers can 
also indulge their curiosity. 

I won’t claim that the project has all kinds of uses, 
because it’s mainly going to be useful for listening to the 
ultrasonic sounds emitted by bats and one or two other 
nocturnal insect-eating creatures. 

But you should also be able to use it to track down the 
exact location of high-pressure gas leaks — which appar- 
ently also produce an ultrasonic whistle or whine. You 
could even use it to make sure an ultrasonic dog whistle is 
working. If Fido seems to be ignoring it perhaps his hearing 
has deteriorated like mine! 


A FEW WEEKS AGO, | found myself watching a wild- 


How it works 


Most of the sounds emitted by bats are in the frequency 
range from about 15kHz to 50kHz, with a few extending 
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up to about 150kHz and a small number extending down 
below 10kHz. So most of them are above the range of hu- 
man hearing, and some well above. (Young people can often 
hear up to about 18-20kHz, but this upper limit generally 
falls as we grow older.) 

The idea of the eavesdropper is to shift the ultrasonic 
sounds down in frequency, so they fall within our comfort- 
able hearing range. 

This is done by using the heterodyne principle, in much 
the same way as it’s used in many radio receivers. Or more 
accurately, in exactly the same way as it’s used in ‘direct 
conversion’ receivers: we mix the incoming ultrasonic signals 
with a continuous ultrasonic signal from a ‘local oscillator’. 

In the mixer, the two signals heterodyne or ‘beat’ together, 
generating signals which correspond to the sum and dif- 
ference of the two frequencies. The ‘sum’ signal will be 
very high in the ultrasonic range — and thus even more 
inaudible — but the ‘difference’ signal is easily arranged to 
be much lower in frequency and therefore in the audible 
(to humans!) range. 

You can see how this down-conversion system 
works from the block diagram in Fig.1. The ultra- 
sonic sounds are picked up by a small electret mi- 
crophone, which turns them into small ultrasonic 
electrical signals. This type of microphone has a frequency 
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response which extends well up into the ultrasonic 
region. 

The signals are then passed through a preamplifier to 
boost them to a more useful amplitude (or level), where 
they can be passed into one input of a balanced mixer. 
The other input to the mixer is fed with a continuous 
ultrasonic signal produced by a tuneable ‘local oscilla- 
tor’, so it can be varied in frequency from about 15kHz 
to 50kHz. 


ELECTRET 


MIC Fin — Fosc, 
(whe » i Fosc — Fin, 
Co Fin + Fosc 


'TUNING' 
OSC 
FREQUENCY 


VOLUME 


Fig.1: this block diagram shows the various functional elements 
of the Ultrasonic Eavesdropper. 
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As a result, the output of the balanced mixer contains 
three main frequency components: the difference signals 
(Fin — Fosc) and (Fosc — Fyn), and the sum signal (Fy + 
Fosc). The sum signal is obviously even higher in the 
ultrasonic range than Fyy and Fosc, so it’s of no interest 
to us. We filter it out, anyway. But by adjusting the tuning 
of the local oscillator the difference signals can be placed 
down in the audible range, so all we have to do is feed 
them through an audio amplifier (via a volume control), 
so that they can be either heard though 
a pair of headphones or sent to a tape 
or other recorder (even recorded on a 
computer hard disk or memory card for 
later analysis). 


What’s with the dish? 


Used by itself, the electret micro- 
phone insert works — but not very well. 
To make it more effective, we concen- 
trate the ultrasonic sound waves witha 
small, ‘somewhat’ parabolic dish. 

As you may recall from previous 
projects, a parabolic dish reflects all the 
waves which strike it to its focal point. 
With the microphone insert mounted 


RECORDING 
OUTPUT 


HEADPHONES 
(STEREO) 
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at the focal point (or as close as we can guess!), pick-up 
becomes much more efficient and effective. 

This dish can be made from just about any material 
which will reflect sound waves — we used a laminated 
wood cereal or salad bowl, bought from a ‘bargain store’ 
for just a couple of pounds. It is about 155mm in diam- 
eter and about 39mm deep, but this is not at all critical 
—a larger dish should be even better, but would start to 
become unwieldy. 

A similar (hard) plastic or even stainless steel salad bow] 
could also be used. 

We said a moment ago that it was ‘somewhat’ parabolic 
in shape —it has a flat bottom. This might not be technically 
ideal but it is good enough for our purposes — and certainly 
makes it a lot simpler to attach things to! 

You can work out the focal point of a parabola by formula 
(but it is complicated by the flat bottom), or you could line 
the bowl! with aluminium foil and aim the bow] at the sun 
to enable you to get it spot on. 

Another way of finding the focal point would be to con- 
nect the mic insert to an audio amplifier and aim the dish 
at asingle point sound source (such as a speaker connected 
to an oscillator). Moving the microphone back and forward 
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Fig.3: the entire 
project mounts on a 
single PC board, with 
the electret mic insert 
connected via an RCA 
phono socket on the 
left side. The sockets 
on the right connect 
power (12V DC), 

— earphones and some 

—_—_ form of audio recorder. 
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along the centre axis would reveal one point where the 
maximum signal was found. 

Having said all that, we found near enough (an educated 
guess) was good enough — but feel free to experiment with 
distances! We’I] look at mounting the dish and microphone 
a little later. 


The circuit 


Now let’s look at the circuit diagram (Fig.2) for a more 
detailed understanding of how it works. The ultrasonic 
sounds are picked up by the electret microphone insert, 
MIC1. 

The fairly small signals from MIC1 are fed in via CON1 
and first amplified by IC3a, half of an LM833 dual low-noise 
op amp. It’s used here as a preamp with its gain variable 
between about 40 and 400, using trimpot VR2. 

This allows the project to be set up for either short or 
long range bat monitoring, and with bats having either loud 
or soft ‘chirping’ (they do vary between species). 

After amplification, the signals are passed through IC3b, 
the ‘other half of the LM833, connected as a unity-gain 
buffer to provide a low impedance source feeding the mixer 
IC4, via a 1kQ series resistor. 
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The completed PC board screwed 
to the lid of the UB3-type box, which 
becomes the base. Actually, this photo is a tad 
premature in the assembly sequence because you need to 


screw the lid to the timberwork, then fit the PC board to the lid. 


Local oscillator 


The ultrasonic signal used for our ‘local oscillator’ is 
generated using IC1 and IC2. This signal (a) needs to be 
tuneable over a fairly wide frequency range; (b) should be 
reasonably low in harmonic content and (c) should also be 
fairly constant in amplitude. However, this combination of 
qualities is not easy to produce using conventional audio 
oscillator circuits. 

So we generate it in a slightly unusual fashion. Gates 
IC1a, I1C1b and IC1d are used as a relaxation-type oscillator, 
producing a square wave clock signal which is variable be- 
tween 150kHz and 500kHz using potentiometer VR1. This 
clock signal is buffered by gate IC1c and fed into the clock 
input of IC2, a 4017B Johnson-type decade counter. 

This IC therefore counts the clock signals so that its 10 
outputs, OO to OY, switch high in turn, on a continuous 
cyclic basis. These outputs are used to drive a simple dig- 
ital-to-analogue converter (DAC) using a set of resistors. 
While it may appear that output O7 is not used, it is — its 
‘infinite value’ resistor (ie, open circuit) actually sets the 
zero point. 

The values of the resistors are carefully chosen so that 
as the outputs of IC2 go high in turn, a 10-sample ap- 
proximation of a sinewave is developed across the output 
(ie, the 680Q resistor between pins 10 and 8 of IC4). The 
4.7nF capacitor which is also across the output provides 
a measure of low-pass filtering and further ‘smoothing’ of 
the sinewave. 


Here you can see how the plastic case needs to 
be drilled and slotted... 


De 


The result of this simple 
digital waveform synthesis is a 
fairly smooth sinewave signal of reason- 
ably constant amplitude, with a frequency exactly one 
tenth that of the clock signal from IC1. So as the clock 
signal is varied between 150 and 500kHz via VR1, the 
‘local oscillator’ sinewave signal at the pin 10 input of 
IC4 is varied between 15kHz and 50kHz. 


Balanced mixer 


IC4 is an MC1496 double-balanced mixer, expressly 
designed for this kind of use. When we feed our ampli- 
fied ultrasonic sound input signal into pin 1 and our local 
oscillator signal into pin 10, it performs an analogue mul- 
tiplication between them and provides the corresponding 
sum and difference frequency signals at its outputs (pins 
6 and 12, which are simply dual polarity outputs). 

By the way, the mixer strictly only produces just the sum 
and difference signals at its outputs when it is carefully 
balanced using trimpot VR4. If it is not truly balanced, 
both of the input signals can also be present in the outputs 
— although this is not a major problem here because both 
of these input signals are inaudible. 

All the same, it’s a good idea to have the mixer reason- 
ably close to balance, to 
reduce distortion 


...So that the PC 
board is an easy fit. 
Again, the lid is screwed 
to the handle before the board is 
placed inside the box. 
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in the audio amplifier. We’ll explain how to do 
this later. 

As you Can see, in this project we take the mixer 
output signal from pin 6 of IC4 and then pass it 
through a simple low-pass filter using the 1kQ 
series resistor and 4.7nF capacitor (across 
volume control VR3). This filtering attenu- 
ates the ‘sum’ frequency components quite 
significantly, leaving mainly just the audi- 
ble ‘difference’ components that represent 
the downshifted version of our ultrasonic 
sound signals. We then pass these through audio 
amplifier IC5, after adjusting their volume level via 
potentiometer VR3. 

The amplified output of IC5 is used to drive a 
standard pair of stereo headphones via CON4 and/or 
an audio recorder via line-level output CON2. 

The complete circuit is designed to operate from 
almost any source of 12V to 15V DC, which is fed in 
via CON3 and can come from either a small AC plugpack 
supply or a nominal 12V battery, such as that in a car or 
motorcycle. 

The total current drain is less than 35mA, so you could 
also run it from a pair of 6V lantern batteries connected 
in series, or even a pack of eight C-cells. Zener diode ZD1 
limits the voltage which can be fed to ICs 1 to 3, while 
LED1 indicates that power is applied. 


Construction 


All ofthe Eavesdropper circuitry is mounted ona single PC 
board, measuring only 122 x 57mm. This board is available 
from the EPE PCB Service, code 683. The component layout 
is shown in Fig.3. As you can see, the board has rounded 
cutouts at each corner so that it can be mounted snugly inside 
a standard plastic box measuring 130 x 68 x 44mm. 

Microphone input socket CON1 is mounted on the left- 
hand end of the board, while the DC input, headphone 
output and recording output connectors are all mounted on 
the right-hand end. The local oscillator ‘tuning’ pot VR1, 
power LED1 and volume control pot VR3 are all mounted 
along the front side for easy access. 

Begin construction by checking the PC board for any 
etching problems or undrilled holes and fixing these before 
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The ‘gun’ assembly 

immediately before the case lid is 
secured. You can clearly see how 
the piece of coat hanger wire, which 
supports the electret microphone, is 
attached. 


you proceed. Then it’s a good idea to fit the various connec- 
tors (CON1 to CON4), as these sometimes require a small 
amount of fiddling and board hole enlargement. 

There is only one wire link to be fitted to the board, so 
it’s suggested you fit this next to make sure it isn’t forgotten. 
It’s located just behind CON4 at lower right, as viewed in 
the PC board overlay diagram. 

Next, fit the various fixed resistors, taking care to fit 
each one in its correct position. These can be followed by 
trimpots VR2 and VR4, making sure you don’t swap them 
around. The 5kQ trimpot is VR2, while the 1kQ trimpot is 
VR4. Don’t fit the two large rotary pots at this stage —they’re 
best fitted later. 

Now you can fit the capacitors, starting with the two 
100nF multilayer monolithics (near IC1 and IC2) and 
then progressing through the small MKT caps, the 2.2uF 
tag tantalum electrolytic (just to the front of IC5) and then 
the other electrolytics. Remember that all the electrolytics 
are polarised, so make sure you orient them correctly (as 
shown in Fig.3, the PC board overlay diagram). 

After these you can fit the semiconductors, starting with 
diode D1 and Zener diode ZD1 — again, make sure you don’t 


UB3 BOX WITH 
ADHESIVE TAPE OR NYLON ev yvicce tei PCB ASSEMBLY INSIDE 
CABLE TIES HOLDING 
CABLE TO WIRE SUPPORT 


AND 
SHORT WIRE a 
CONNECTING 
CABLE SCREEN TO 
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WOODEN 
HANDLE 


WIRE SUPPORT MIC SUPPORT MADE 


FROM 2mm STEEL WIRE 
(COAT HANGER WIRE) 
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ues Lea iaayranes i ae ee Fig.4: use this diagram in conjunction with the 
PLASTIC OR “ch hi 
(FACING CENTRE OF DISH) " ite ATED WOOD} photo above to work out which bit goes where! 
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swap these accidentally and that they are both fitted with 
the correct orientation, as shown in the overlay diagram and 
photos. Then fit the ICs, preferably in reverse numbered order 
(ie, IC5 first, then IC4, working your way back to IC2 and IC1). 
Although there is no need to fit any of the ICs in sockets, we 
suggest that you do. All five ICs must be oriented as shown. 

If you are soldering IC2 and IC1 directly into the board, 
take extra care to protect them from the possibility of 
electrostatic damage. Use an earthed soldering iron, earth 
yourself if possible (or at least discharge yourself before 
handling the ICs) and solder the supply pins of the ICs first 
(pins 7 and 14 on IC1, pins 8 and 16 on IC2) to enable their 
internal protection circuitry as early as possible. 


(LEFT END) 


ALL DIMENSIONS 
IN MILLIMETRES 


HOLE DETAILS: 


A— 8mm DIAMETER 
B — 3mm DIAMETER 


C — 3mm DIAMETER 
(COUNTERSUNK) 


After the ICs are in position, it’s time to fit power LED1. 
This is fitted to the board vertically to begin with, with its 
longer anode (A) lead to the right and both leads soldered 
to their pads underneath with the LED’s body about 18mm 
above the board. Then, using a pair of needle-nose pliers 
or similar, bend both leads forward by 90°, 12mm above 
the board. This will position the LED facing forward and 
ready to protrude through the matching hole in the box, 
after final assembly. 

The last two components to mount on the board are 
control pots VR1 and VR3, which are both fitted along the 
front of the board on either side of LED1. You may need to 
cut the pot spindles to about 10-12mm long before they’re 


SIDE OF 
UB3 BOX 


UB3 BOX 


Fig.5: hole drilling diagram for a UB3-type plastic box. 
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fitted, if they’re not already this length. Make sure you fit 
the 5kQ linear pot as VR1, and the 10k log pot as VR3, 
as shown in the overlay diagram. 

Your Eavesdropper board should now be complete and 
ready to be fitted to the lid of the UB3-type plastic box, 
which is used here as the base. But before doing this, you 
may need to prepare both the lid and the box itself, by 
drilling and cutting the various holes that are needed for 
mounting, assembly and access to the various connectors 
and controls. The location and dimensions of all of these 
holes are shown in the drilling diagram (Fig.5), so you 
shouldn’t have any problems if you use this as a guide. 


The hardware 


It would also be a good idea at this stage to make the 
Eavesdropper’s wooden ‘handle’ and attach it to the front 
small reflector dish we mentioned earlier. 

The dish is simply attached to the front of the wooden 
handle using a couple of 15mm-long self-tapping screws, 
passing through 3mm holes drilled in the centre of the 
‘bowl’. Two further 3mm holes were drilled just above 
these mounting holes to allow the mic support ‘bracket’ 
and its shielded lead to pass through — see Fig.4. 

The mic support bracket was bent up from a 200mm 
length of 2.2mm diameter steel wire, salvaged from a coat- 
hanger. After straightening and cutting to length, the wire 
was bent into a small loop at one end (around the shank 
of a4mm twist drill). Then the straight section of wire was 
passed through the matching hole in the back of the dish, 
and the loop end attached to the top of the wooden handle, 
about 45mm behind the bowl, using a 15mm-long wood- 
screw, with a small flat washer under the screw head. 

The front end of the bracket was then bent around and 
downwards in an open J-shape, about 20mm in diameter, 
so the end was aligned very closely with the centre axis 
of the bowl and about 65mm in front of the bowl’s inside 
centre — corresponding to an approximation of this bowl’s 
likely ‘focus’ as an ultrasonic reflector. 

Then the mini electret mic insert was cemented to the 
side of the wire’s end using epoxy cement, with its ‘front’ 
facing inwards towards the centre of the bowl (ie, it looks 
backwards, not forwards). 

After the epoxy cement has cured, solder the wires at one 
end ofa 300mm length of light duty, screened microphone 
cable to the mic insert connection pads, with the cable 
screen wires connected to the insert’s earthy/case pad and 
the inner wire to the other ‘+’ pad. This is a slightly tricky 
job, as the pads are very small and closely spaced. So take 
your time, and in particular take care not to overheat the 
mic insert. 

If you're new to soldering, it might surprise you to find 
that a hot, well-tinned iron poses much less danger than 
a cooler iron. The solder job is completed much more 
quickly — before the insert has had a chance to realise it’s 
getting hot! 

It’s also a good idea to connect the cable screen to the 
wire support bracket just near the mic using a short length 
of fine tinned copper wire, to minimise hum pickup. The 
free end of the mic cable is then passed back through the 
remaining hole in the centre of the bowl and fitted with 
a metal-shelled RCA phono plug at the other end, ready 
to plug into the Eavesdropper. To prevent the cable from 
flapping around, it can be fastened to the mic supporting 
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Parts List — Ultrasonic Eavesdropper 


—_—k 


PC board, code 683, available from the EPE PCB 
Service, size 122 x 57mm 

plastic UB3-type box, size 130 x 68 x 44mm 
RCA phono sockets, PC-mount (CON1, CON2) 
2.5mm DC power socket, PC-mount (CONS) 
3.5mm stereo jack socket, PC-mount (CON4) 
Electret mic insert, miniature type (MIC1) 

300mm length of screened mic cable 

RCA phono plug, metal screened type 

10mm long M3 machine screws, countersink head 
M3 star lockwashers 

M3 nuts 

Small control knobs (for VR1 and VR3) 


emiconductors 

4093B quad Schmitt NAND gate (IC1) 
4017B decade counter (IC2) 

LM833 dual low-noise op amp (IC3) 
MC1496 double-balanced mixer (IC 4) 
LM386N audio amplifier (IC5) 

12V 1W Zener diode (ZD1) 

3mm green LED (LED1) 

1N4004 1A diode (D1) 


ee dp ME DO © 0 SSE SE re SS 


apacitors 

2200uF 16V RB electrolytic 
220uF 16V RB electrolytic 
100uF 16V RB electrolytic 

47uF 16V RB electrolytic 

22uF 16V RB electrolytic 

10uF 16V RB electrolytic 

2.2uF 35V TAG tantalum 

470nF MKT metallised polyester 
100nF MKT metallised polyester 
100nF multilayer monolithic 
47nF MKT metallised polyester 


4.7nNF MKT metallised polyester 
1nF MKT metallised polyester 


esistors (0.25W 1%) 
220kQ 1 180kQ 
16kQ 2 11kQ 
4.7kQ 2 3.3kQ 
1kQ 1 680Q 1 560Q 
220Q 2 100Q 1, 10 
5kQ linear pot, 16mm or 24mm PC-mount (VR1) 
5kQ mini trimpot, horizontal PC-mount (VR2) 
10kQ log pot, 16mm or 24mm PC-mount (VR3) 
1kQ mini trimpot, horizontal PC-mount (VR4) 


2 120kQ 
2 10kQ 
1 1.5kQ 


2 30kQ 
1 6.8kQ 
1 1.2kQ 
3 470Q 
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wire using three short lengths of ‘gaffer’ tape (visible in 
the photos) wrapped around them both. 

At this stage, we gave the whole assembly a couple of 
coats of matt black spray paint. It looks 100% better than 
leaving it ‘au naturel’, which simply looks like a wooden 
salad bowl screwed to a piece of timber. If you do this, 
don’t forget to completely cover the electret mic insert in 
adhesive tape to stop it getting painted. Masking tape is 
preferable because ordinary adhesive tape can be a real 
pest to remove. 
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Fig.6 (above): the same-size PC board pattern, while below (Fig 7) is a same-size 
front panel artwork. We simply laminated and glued the paper label to the box, 
leaving a 2mm border around the edge. 
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Resistor Colour Codes 


Once the handle-dish-mic assembly 
is complete, you can attach the Eaves- 
dropper’s lid/base plate to the top rear 
of the wooden handle using a couple 
of 15mm-long woodscrews through 
the two 3mm holes in the centre. As 
you can see, the lid is orientated at 
right angles to the handle axis, and 
centred over it. 

With the box lid attached to the 
handle, you can fit the Eavesdrop- 
per’s finished PC board assembly on 
to the lid. 

It’s attached using four 10mm-long 
M3 machine screws with countersink 
heads, passed up from below, and each 
then fitted with a star lockwasher and 
M3 nut. These nuts act as spacers, so 
the screws and nuts should be firmly 
tightened before the board assembly 
is fitted. Then, when it is in position, 
four further nuts are used to hold it 
in place. 


Checkout and adjustment 


When the PC board assembly is fixed 
in place, it’s time to fire up the Eaves- 
dropper and give it a quick functional 
checkout. 

Set both of the main control pots to 
roughly their midrange positions, and 
also set both trimpots to their midrange 
positions using a small screwdriver 
or alignment tool. Plug the mic cable 
into CON1, a pair of standard stereo 
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4-Band Code (1%) 

red red yellow brown 
brown grey yellow brown 
brown red yellow brown 
orange black orange brown 
brown blue orange brown 
brown brown orange brown 
brown black orange brown 
blue grey red brown 

yellow purple red brown 
orange orange red brown 
brown green red brown 
brown red red brown 
brown black red brown 
blue grey brown brown 
green blue brown brown 
yellow purple brown brown 
red red brown brown 
brown black brown brown 
brown black black gold 
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5-Band Code (1%) 

red red black orange brown 
brown grey black orange brown 
brown red black orange brown 
orange black black red brown 
brown blue black red brown 
brown brown black red brown 
brown black black red brown 
blue grey black brown brown 
yellow purple black brown brown 
orange orange black brown brown 
brown green black brown brown 
brown red black brown brown 
brown black black brown brown 
blue grey black black brown 
green blue black black brown 
yellow purple black black brown 
red red black black brown 

brown black black black brown 
brown black black gold brown 


Two views looking for’ard and aft. If you paint the whole 
shebang black, like we did, make sure you wrap a piece 
of masking tape around the microphone insert first. They 


don’t like being covered in paint! 


headphones into CON4 (but don’t put 
them on yet, just in case something is 
wrong!) and the cable from your 12V 
battery or plugpack into CON3. 

Power LED1 should immediately 
light up, to show that the circuit is 
operating. Ifthe LED doesn’t light, this 
will probably be because one of three 
components is fitted to the board with 
reversed polarity: LED1 itself, D1 or 
ZD1. Either that or the plug on your 
DC input cable is wired with reversed 
polarity. 

With a multimeter, check the voltage 
between the anode of diode D1 and the 
board’s ground — it should be the same 


Capacitor Codes 


EIA Code IEC Code 
474 470n 
104 100n 
47nF .047uF 473 47n 
10nF .O1uF 103 10n 
4.7nF .0047uF 472 4n7 
1nF OIE. 102 1n0 


Value wF Code 


470nF 0.47uF 
100nF 0.1uF 


Constructional Project 


as the incoming DC. Similarly, the volt- 
age at the cathode of D1 should be only 
0.6V lower, while that at the cathode 
end of Zener diode ZD1 should be a 
little lower again. 

You should also be able to measure 
the same voltage at pin 14 of IC1, pin 
16 of IC2 and pin 8 of IC3. Likewise, 
at pin 6 of IC5 you should find the 
same voltage as you measured at the 
cathode of diode D1. 

Listen to the headphones without 
actually putting them on. If they are 
not shrieking, place the headphones 
on your ears and you should hear a 
small amount of noise and/or hum. If 
you turn up volume control VR3, this 
noise should increase a little, showing 
that the audio section of the circuit is 
working correctly. 

Now try returning VR3 to its mid- 
range position and adjusting ‘tuning’ 
control VR1 up or down. You may 
hear a faint heterodyne ‘whistle’ as 
you tune through one position in the 
tuning range. This is probably due to 
the mic preamp picking up a small 
amount of RF from a local AM radio 
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station, which then heterodynes 
with the Eavesdropper’s local oscil- 
lator or one of its harmonics. This 
is not likely to interfere with the 
Eavesdropper’s normal operation, 
but if nothing else it shows that the 
Eavesdropper’s local oscillator, ul- 
trasonic preamp and mixer sections 
are all working. 

If all seems well at this stage, your 
Eavesdropper is probably working 
correctly and all that remains to be 
done before final box assembly is to 
set the mixer ‘balance’ trimpot VR4 
to the correct position. 


Got a ’scope? 

Mixer balance adjustment is easiest 
with an oscilloscope, but if you don’t 
have access to one, you don’t really 
have to concern yourself about it; 
simply leave VR4 set to its midrange 
position, which is very likely to be 
‘near enough’ for most purposes. 

If you do have access to a scope and 
you want to set the mixer for the best 
possible performance, the adjustment 
is quite easy. 
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the bargain shop £1 cheapies! 


All you need to do is monitor the 
level of the Eavesdropper’s ‘local oscil- 
lator’ signal appearing at pin 6 of IC4 
with your ’scope, while adjusting VR4 
with a small screwdriver, or plastic 
trimming tool. At either end of the 
trimpot’s range the signal will increase 
in level, while it will pass through a 
minimum or ‘null’ somewhere near 
the middle of the range. 

The correct setting for VR4 is right 
at the centre of this null — this corre- 
sponds to the mixer being balanced. 


Chit AOUMY © ch2 


Here’s what the finished, ready-to-use project 
looks like — all you need is a 12V battery pack. The 
headphones can be just about anything — including 
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Final assembly 


The final assembly step is to fit the 
box itself down over the PC board as- 
sembly, as a protective cover. 

This is done by inverting the box 
and tilting it an angle of about 45° so 
that it can be offered up to the PC board 
with the control pot spindles and LED1 
entering their matching holes on the 
box ‘front side’ from the inside. 

Then the box is moved towards 
the mic and reflector bowl, gradually 
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The top trace of this ’scope shot shows the synthesised sinewave coming from 
the ladder network of IC2. The lower (blue) trace shows the output at pin 6 
of IC4. The very low mean voltage measurement of 5.38mV shows that the 


modulator is balanced. 
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tilting it down so that the undrilled 
long side swings down outside the 
220uF electrolytic and the other com- 
ponents along the rear of the board. 

The slots at each end of the box will 
allow the ends to clear the protrud- 
ing sleeves of RCA phono connectors 
CON1 and CON2. 

When the box has been juggled into 
position, it can be attached to the lid/ 
base using the four small self-tapping 
screws supplied with it. Then the con- 
trol pots can be fitted with their nuts, 
which can also be lightly tightened 
to help support the pots when the 
Eavesdropper is being used. 

After this, youcan fit the knobs, and your 
Eavesdropper should be ready for use. 


Using it! 

Operating the Ultrasonic Eavesdrop- 
per is very straightforward. You use 
‘tuning’ pot VR1 to search for ultra- 
sonic sounds over the Eavesdropper’s 
range and then, when you find one, the 
same control is used to shift the sounds 
down to a convenient frequency for 
listening or recording. Volume control 
VR3 is used simply to adjust the output 
audio to a convenient level. 

You'll probably find the Eavesdropper 
sensitive enough to pick up bat chirps 
with the preamp gain trimpot VR2 left 
in its suggested midrange position. 

However, if you want to have the 
highest possible sensitivity, preset VR2 
can be turned up to its fully clockwise 
position. 


Happy bat tracking! EPE 
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Electronics Engineers - Join A Winning Team! 
UK, Europe and Middle East 


The Lektronix Group of Companies are the worlds leading provider of 
Industrial Automation repairs with an enviable reputation for the best in 
technical excellence and customer service. 


Due to the huge demand for our services, and our future expansion plans, 
we need to employ additional engineers at all our workshops to keep pace 
with the additional work we are receiving. 


We are looking for English speaking Electronic Repair Engineers, Electronic 
Repair Technicians and Electronic Component Level Repair Engineers in all 
the following locations: 


e Walsall, UK e Bridgend, UK 
e Newry, Northern Ireland e Katowice, Poland 
e Brno, Czech Republic e Dubai, UAE 


Do you have an interest in electronics? 

Have you any experience in the field of practical electronics? 

Have you experience in Radio/Television/Home Electronics? 

Does your hobby/interest include electronics? 

Are you willing to learn new tricks — electronic engineering? 

Do you want work in an exciting and challenging environment? 

Do you have any experience with Machine Tool Systems - PLC’s - Servo Drives 
- Servo Motors - Monitors-VDU’s - AC Drives - DC Drives - Temperature 
Control - Digital Electronics - Analogue Electronics? 


Please Contact: 

Mr Brian Stewart - Group Technical Director 
Lektronix International Ltd, Unit C1, Lockside, 
Anchor Brook Ind Park, Aldridge, West Midlands, 
WS9 8EQ, United Kingdom. 


For an application form please either: 
Telephone +44 (0)1922 455555, or apply online 
at www.lektronix.net/about/careers 


We offer a competitive salary and all the other benefits normal with a go 
ahead company. 
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by JIM ROWE 


ideo to composite 
7 deo converter 


Some digital TV set-top boxes provide only OU CAN BUY CHEAP S-video 


to composite video adaptors in 


S-video and component video outputs, which _ bargain stores, but the unit described 
can pose a problem if your TV set only has Bera ce a en bet Bee 


Although those really cheap bar- 


a composite video input — or you’ve used up __ gain-store adaptors do work, if you 


the S-video and component video inputs. 


examine the pictures critically, you’ll 
find that their quality leaves quite 


The same can happen with video tuner cards _« bit to be desired. In particular, 


for PCs. Here’s an easy-to-build adaptor to 


get you out of trouble. 


(MINLDIN 
APIN 
SOCKEH (c)  “20PF 


S-VIDEO 
INPUT 


Fig.1: adding a low-value capacitor in series with the 
chrominance signal at the S-video input can reduce 
cross-colour interference, but also softens the picture. 


Fig.2 (right): the unit described here uses an LC circuit » 
to notch out a narrow band of frequencies centred on 

the 4.433MHz colour subcarrier frequency. This reduces 
cross-colour interference while leaving a sharp picture. 
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you'll find that wherever the image 
has large areas of fine detail — like 
a shirt with a fine striped or check 
pattern, or an exterior panning shot 
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Low-cost ‘bargain-store’ adaptors commonly produce pictures that suffer from cross-colour interference, as shown 
in the photograph on the left. By contrast, the S-Video Converter dramatically reduces cross-colour interference 


— see photo on the right. 


of a multi-storey building — then 
you'll see a very obvious coloured 
Moiré interference pattern, usually 
in shades of yellow and purple. 

This effect is called ‘cross-colour 
interference’ and it’s caused by het- 
erodyne beats between the higher fre- 
quencies in the luminance (Y) signal 
and the chrominance (C) subcarrier in 
the receiver’s decoder. In effect, the 
higher luminance frequencies tend 
to behave as if they were part of the 
chrominance signal, and as a result, 
produce fake colour patterns. 

This happens when the two signals 
are simply mixed together in the video 
adaptor — which is what commonly 
happens in the bargain store units. 
This interference pattern can’t happen 
when the Y and C signals are kept sepa- 
rate, which is why S-video produces 
much better image quality. 


Reducing the interference 


Some of the better low-cost adaptors 
try to reduce this cross-colour interfer- 
ence by adding a small capacitor in 
series with the chrominance input sig- 
nal, as shown in Fig.1. The capacitor’s 
value is chosen so that it passes most 
of the chrominance (C) information 
(it’s in a band about 2.5MHz wide, 
centred on 4.43361875MHz), while at 
the same time attenuating the higher 
frequency luminance signals — ie, by 
shunting the luminance output into 
the chrominance output of the S-video 
signal source. 

This reduces the cross-colour inter- 
ference, although it also removes some 
of the fine detail from the images, so 


MAX445 1ESA 
R., 


S-VIDEO ; COMPOSITE 


4 IN VIDEO OUT 
( CONI oN 
@ y, C) 


4.433MHz 
NOTCH 


REG2 7905 


D1, D2: 1N4004 
| 


K 


S-VIDEO TO COMPOSITE VIDEO CONVERTER 


Fig.3: the circuit is based ona MAX4451 dual-wideband video amplifier IC, with 
each stage wired as a non-inverting amplifier with a gain of 2.0. Components 
RFC1 and VC1 provide the 4.43361875MHz notch in the luminance signal. 
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This screen ate iwe the Snell and Wilcox moving plate 
test pattern fed through a ‘cheapo’ S-video to composite 
video converter. Note the obvious colour Moiré patterns 
on the moving plate section and in other areas where 
there are fine lines. 


em a? Ee 


F aT = Tih 
This is the same test pattern as above, but this time 
fed through the S-Video converter. As can be seen, the 
cross-colour interference effects have been dramatically 
reduced. 
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Raitselistz1S-VideosGonverter 


1 double-sided PC board, code 684, available 
from the EPE PCB Service, size 76 x 46mm 
1 UB5-type plastic box, size 83 x 53 x 31mm 
1 68H RF choke (RFC1) 
1 mini 4-pin DIN socket, PC mounting (CON1) 
1 RCA phono socket, yellow, PC mounting (CON2) 
1 2.5mm concentric power connector, 
PC mounting (CONS) 
4 M3 x 10mm machine screws, countersink head 
4 M3 star lockwashers 
10 M3 nuts 
2 M3 x 6mm machine screws, round/pan head 


Semiconductors 

1 MAX4451ESA dual video op amp (IC1) 

1 7805 +5V voltage regulator (REG1) 

1 7905 —-5V voltage regulator (REG2) 

2 1N4004 400V 1A rectifier diodes (D1,D2) 


Capacitors 
2 470uF 16V RB electrolytic 
1 220nF MKT metallised polyester 


2 100nF multilayer monolithic 
1 6-30pF trimmer, green (VC1) 


Resistors (0.25W 1%) 
1 680Q 

4 510Q 

4 75Q 


they become softer —ie, the chrominance output is also 
shunted to some extent. 

In contrast, the unit described here does a better job 
of reducing cross-colour interference without sacrific- 
ing the higher frequencies in the Y signal nearly as 
much. As a result, the images stay reasonably sharp. 
It’s admittedly a bit more complex than the ‘cheapo’ 
adaptors, but it’s still low in cost and very easy to build 
and get going. 


How it works 


The approach taken here to reduce cross-colour 
interference is to use a simple LC trap circuit to notch 
out a fairly narrow range of frequencies in the incoming 
luminance (Y) signal, centred on the 4.43361875MHz 
colour subcarrier frequency. This removes most of 
the higher luminance frequencies that cause obvious 
cross-colour patterning, while leaving the luminance 
frequencies below about 3.5MHz and above 5.4MHz 
untouched. You can see the resulting luminance 
response in Fig.2. 

By contrast, the incoming chrominance signal passes 
through its channel largely untouched, so there’s no 
degradation of colour detail. As a result, the image 
quality of the composite video output signal is quite 
good. Of course, it’s not as good as watching S-video 
directly, but it’s noticeably better than what you get 
with a ‘cheapo’ adaptor. 
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Circuit details 


Now let’s take a look at the circuit 
diagram for the video converter — see 
Fig.3. As shown, the incoming S-video 
(Y/C) signals come in via CON1, a 
standard 4-pin mini-DIN socket. The C 
signal is fed through a 220nF coupling 
capacitor and is terminated by a 75Q 
resistor to prevent ringing due to cable 
reflections. 

From there, the signal is fed to pin 5 
of IC1b, one half of aMAX4451 dual- 
wideband video amplifier IC, wired 
here as a non-inverting amplifier with 
a gain of 2.0. This gain is necessary 
to allow for mixing and output cable 
back-termination losses. 

The incoming Y signal is treated a 
little more harshly. After being termi- 
nated by the correct 75Q impedance, 
it’s then passed through the ‘notch’ 
circuit. This consists of a series 680Q 
resistor and a series LC-tuned circuit, 
formed by a 68uH RF choke (RFC1) and 
a 6-30pF trimmer capacitor (VC1). 

When VC1 is adjusted to resonate 
with RFC1 at 4.43361875MHz, this LC 
circuit forms a low-impedance path 
to earth at that frequency. This acts 
together with the 680Q series resistor 
to produce the desired notch in the 
response, as shown in Fig.2. 

From there, the rest of the Y signal 
is passed through IC1a, the other half 
of the MAX4451 device, which is also 
wired as a non-inverting amplifier 
with a gain of 2.0. The outputs of both 
ICib and IC1a are then mixed using 
the two 75Q output back-terminating 
resistors, to produce the final com- 
posite video output signal at output 
connector CON2. 


Power supply 


The MAX4451 IC needs a DC supply 
of +5V and this is provided using the 
simple power supply circuit shown at 
the bottom of Fig.3. 

Power comes from a 9V AC plug- 
pack supply and this feeds two half- 
wave rectifiers based on diodes D1 
and D2. Their outputs are filtered 
using two 470uF capacitors and fed 
to positive and negative 3-terminal 
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Fig.4: install the parts on the PC a as shown here, making 

sure that all polarised parts are correctly orientated. The leads 

designated with a red dot must be soldered to both sides of the 

board. 


Fig.5: the MAX4451 comes in an SOIC-8 package and is mounted 
on the underside of the PC board as shown above and in the photo 
below right. Be sure to mount it with its chamfer side towards 

the bottom and use a soldering iron with a very fine chisel-tip to 
solder its leads. 


This is the fully-assembled PC board, mounted on the lid of the 
case. Power comes from an external 9V AC plugpack. 


Tabley2:sResistormGolourGodes 


4-Band Code (1%) 


blue grey brown brown 
green brown brown brown 
violet green black brown 
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5-Band Code (1%) 

blue grey black black brown 
green brown black black brown 
violet green black gold brown 


o8, 


12.0 DIAM. 


LEFT-HAND END (0; 


10.0 DIAM. 


BOX LID, VIEWED FROM OUTSIDE 
HOLES A: 3.0 DIAMETER. COUNTERSUNK 


ALL DIMENSIONS IN MILLIMETRES 


Fig.6: follow this diagram to mark out the holes to be drilled in the ends 
of the box and the box lid. Alternatively, you can scan this diagram, print 
it out and use it as a drilling template. The larger holes are best made by 
drilling a small hole first and then enlarging them using a tapered reamer. 


voltage regulators REG1 and REG2. 
Regulator REG1 then provides the 
+5V rail, while REG2 provides the 
—5V rail. 


Construction 


All of the parts for the converter 
fit on a small double-sided PC board 
measuring 76 x 46mm. This board is 
available from the EPE PCB Service, 
code 684. Note, the board is not a 
‘plated through the hole’ type. The 
topside component layout and the un- 
derside view, showing the MAX4451 
IC positioning, is illustrated in Fig.4 
and Fig.5. 

The board has rounded cutouts in 
each corner, so it will fit snugly in 
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Fig.7: the PC board is mounted on 
the lid using M3 x 10mm machine 
screws, nuts and lockwashers. 
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to one of the small plastic UB5 type 
boxes. The S-video input socket CON1 
is at one end of the board and box, 
while the composite video output and 
power sockets (CON2 and CON3) are 
at the other end. 

Begin construction by checking the 
hole sizes for the three connectors and 
enlarge these if necessary. That done, 
start the assembly by installing the 
resistors and the capacitors. Note that 
the two 470uF electrolytic capacitors 
are polarised and must be fitted with 
their positive leads towards the left, as 
shown on the overlay diagram. 

As the board is double-sided, you 
must solder the component leads to both 
sides of the PC board in those locations 
marked with a red dot on Fig.4. That 
way, the component leads themselves 
make the necessary connections be- 
tween the two sides of the board. 

Trimmer capacitor VC1 can go in 
next, noting that its flat side goes to- 
wards the bottom of the board. Follow 
this with the 68uUH RF choke (RFC1) 
— the PC board can accept either an 
axial-lead or ‘single-ended’ choke, so 
use whichever set of holes is the most 
convenient for the part supplied. 


Fit diodes D1 and D2, followed by 
regulators REG1 and REG2. The latter 
are both installed with their leads 
bent downwards by 90°, about 6mm 
from their bodies. Slip them into the 
positions indicated, then fasten their 
metal tabs to the PC board using M3 
x 6mm machine screws and nuts 
before soldering their leads. 

It’s important not to solder the leads 
before the metal tabs are secured. If 
you do, the solder joints could frac- 
ture (or the copper tracks could lift) 
as the nuts are tightened. Take care to 
use the correct regulator type in each 
position (REG1 is a 7805 type, while 
REG2 is a 7905). 


Surface mounting 


Now for the dual video op amp (IC1). 
This comes in a very small SOIC-8 sur- 
face-mount package and is mounted on 
the underside of the board — see Fig.5. 
Note also that it’s mounted with its 
chamfer and notch side towards the 
bottom edge of the board. 

Because its leads are spaced just 
1.25mm apart, you need to take great 
care when soldering them to the cop- 
per pads. Be sure to use a soldering 
iron with a very fine chisel-tip and 
make sure the tip is very clean. 

Place the device and its leads care- 
fully over the pads and hold it in place 
with a toothpick (or ‘crossover’ tweez- 
ers) while you just touch the tip of the 
iron to one lead for a second or two, 
to melt the solder underneath. This 
should be sufficient to hold the device 
in place while you solder all the other 
leads to complete the job. 

The board assembly can now be com- 
pleted by turning it back over and fitting 
the three connectors (CON1-CON3). 


Final assembly 


The PC board fits neatly into a UB5- 
size (83 x 53 x 31mm) plastic box, but 
first you have to drill the various holes 
in the box and its lid. 

Fig.6 shows the locations and sizes of 
these holes. There are only seven holes 
in all: four in the lid for the PC board 
mounting screws and three larger holes 
in the box ends for the connectors. 

Once these holes have been drilled, 
mount the PC board on the inside of 
the lid using four M3 x 10mm machine 
screws with countersink heads — see 
Fig.7. Note that each screw has an M3 
star lockwasher fitted to it first, after 
which a nut is fitted and tightened to 
secure it in position. 
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In practice, these nuts act as spacers, 
which raise the PC board about 3mm 
from the lid (which is used here as the 
base). Once all the screws are in posi- 
tion, slip the PC board into place and 
secure it with the four remaining nuts. 


Notch adjustment 


The luminance notch trap can either 
be set visually or you can use an RF 
signal generator and an oscilloscope. 

If you have access to the required 
test instruments, simply set the RF 
generator to 4.43361875MHz (use a fre- 
quency counter to do this if necessary) 
and feed its output into the Y signal 
input — ie, pin 3 of CON1 (or the junc- 
tion of the 75Q and 680Q resistors). 
That done, use your scope to monitor 
the signal level at the composite video 
output of the converter (the centre pin 
of CON2) and adjust trimmer capacitor 
VC1 carefully until you see the signal 
level drop down into a sharp null. 

The correct setting for VC1 is right 
at the bottom of that null. 

Of course, you won’t be able to set 
the notch frequency this accurately if 


AMDRE LaAMOoOTHE'S 
Lrars STEE Ar-STeeP How 70 DESIGN 
4N0 Guico Your Owns Vioed Game CEnNsoce! 
Desien Inspired by the Atari BOO; 2600, 
Sitar 2k Soectum, 4pple ll & Cammotore 64! 


Complete Pac kage eBook Integrated ID E 


ey: 
FEATURES: ames i iy 


> Great for Hobbylets AWD Studedis! 

- Complote Software Gewoltopment Kit! 
‘ebook on Designing the X65 Console! — 

" Parallas 52-Key Compatible! 2 

- Fully Assembled XGS Micra Edition Unit! » 
+The Fur May to Laarm Embodded Syste ae 


= 
- - rr 
ma 
Ps om 5 ar 7 7 , J a an 


= Ue an 


WWW. AGAMES TATION: GM 


SUPPORT eANWUEVE..NET II 


Constructional Project 


{ssinen 
INPUT 


you don’t have access to test instru- 
ments. In that case, you’|I have to set it 
visually, with the converter operating 
on a suitable S-video signal from your 
set-top box or a DVD player. 

‘Try to picka scene where there is some 
cross-colour patterning visible in the im- 
ages. It’s then just a matter of slowly and 
carefully adjusting VC1 with an align- 
ment tool or jeweller’s screwdriver until 
the cross-colour ‘nasties’ disappear. 

Note that you may need to repeat 
this procedure a few times until you’re 
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020 169 01 6] 40-42 Cricklewood Broadway 
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Fig.8: this full-size 
artwork can be cut 
out and attached to 
the lid of the case. A 
single layer of clear, 
wide adhesive tape 
will protect it from 
damage. 
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confident that you’ve found the cor- 
rect setting. 

Finally, the box can be slipped over 
the lid assembly and secured using the 
small self-tapping screws provided. 
That’s it— you’re now ready to connect 
your set-top box or DVD player to your 
TV’s composite video input via your 
new adaptor. EPE 
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AVING completed a circuit board 
= successfully it is tempting to sit 

back and regard the project as 
almost finished. With some projects this 1s 
probably a realistic view of things, but with 
others it is a bit like getting the lawnmower 
out of the shed and considering the lawn to 
be almost fully mown! 

With many projects there is still a long 
way to go once the circuit board has been 
completed. The hard wiring and mechanical 
aspects of construction can be quite time 
consuming, but they should never be 
rushed. 


Did it my way 

Project articles invariably provide detailed 
instructions for building the circuit boards 
and completing the hard wiring, but are often 
fairly sketchy about the mechanical aspects of 
construction. Most constructors prefer to ‘do 
their own thing’ with this aspect of project 
construction, and this is reflected in project 
articles. There are exceptions, and with 
some of the more unusual projects it can be 
important for the original project to be cloned 
quite accurately, but in most cases there is 
plenty of freedom to “do your own thing’. 

A problem with going your own way is 
that the chances of making a mess of things 
are greatly increased. Careful planning is 
important when making anything, including 
relatively simple things. If you simply make 
it up as you go along, even with a fairly 
simple project, it will probably look as 
though the design was not properly thought 
through in advance. 


You might even find that the finished 
project has a fatal flaw. The classic mistake 
is to forget about space for the battery. The 
finished project is perfect in every detail, apart 
from the fact that is not possible to fit the lid 
on the case unless the battery is removed! 


Case study 


The first task when designing the layout 
of a project is to select a suitable case. There 
are many different types of case available, 
but they can be categorised into two main 
sorts. These are the simple boxes, which are 
mostly made from plastic or from plastic 
with an aluminium lid, and instrument 
cases. The latter used to be made entirely 
from metal, but these days they are often in 
the form of a plastic shell with aluminium 
front and rear panels. 

Instrument cases tend to be relatively 
expensive, but usually give a project a more 
classy appearance. Instrument cases are 
usually worth the extra outlay for larger 
projects or smaller projects where this type 
of case is appropriate, such as some types of 
test equipment. 

It is usually all right to use any case that 
is large enough to accommodate everything 
properly, but it is a good idea to check the 
construction notes before buying anything. 
Plastic cases are unsuitable in some 
applications, while in others a metal case 1s 
unsuitable. 

Some radio projects for example, have 
an internal aerial that will be shielded 
from the radio signals if a metal case is 
used. With other projects, such as sensitive 


Fig.1. Clockwise from the top left, a large but simple plastic box, a simple folded 


aluminium box, a steel instrument case with an aluminium chassis, and a plastic 
instrument case that has an aluminium front panel 
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Practically Speaking 


Robert Penfold looks at the Techniques of Actually Doing it! 


audio circuits, it is the other way around. 
A metal case is needed in order to screen 
the electronics from radio waves and other 
sources of electrical interference. Always 
heed the advice when an article specifies a 
certain type of case. The project is unlikely 
to work if you go against this advice. 

In these days of miniaturisation it is 
tempting to cram projects into the smallest 
possible housing, but it is also a mistake. 
The ‘quart into a pint pot’ approach to 
project construction makes building the 
projects much more difficult, and it does 
not necessarily produce a more usable end 
product. In fact, the opposite can apply, 
with the finished project being very fiddly 
and awkward to use. Going in the opposite 
direction is not a good idea either, as it could 
produce a cumbersome project in a case that 
is unnecessarily expensive. 

So how do you work out whether a likely 
case will actually be just about right for 
your latest project? It is not just a matter 
of choosing a case that will accommodate 
all the components; it must be able to take 
everything using a sensible layout. The 
front panel layout might look quite good 
with several controls grouped very close 
together, but it will be of little practical use 
if it is virtually impossible to get at each 
control and operate it properly. 

The finished unit needs to look reasonably 
neat, but it is usability that is of paramount 
importance. The case must be sufficiently 
large to permit a layout that has everything 
well positioned. 


Ins and outs 


You have to be careful when considering 
the sizes quoted for boxes and cases in 
component catalogues. Sometimes internal 
and external dimensions are quoted, and it 
is the internal size that governs the useful 
capacity of an enclosure. 

Where only external dimensions are 
quoted, it is necessary to reduce them by 
about 5mm to 10mm in order to give an 
approximation of the internal size. There is 
a slight complication here, in that most cases 
have internal obstructions, and these can 
effectively reduce the internal dimensions 
of a case. 

For instance, many cases have mounting 
pillars or guide-rails for printed circuit 
boards (PCBs). These might be useful for 
their intended purpose, but in practice they 
are often unnecessary and just get in the 
way. Many cases have threaded pillars to 
take the mounting bolts for the lid or outer 
cover. The mounting pillars for the lid are 
usually right in the corners, where they are 
unlikely to become major obstructions, 
but I have encountered instrument cases 
where they are positioned well in from the 
corners, often making their use problematic. 
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Some cases have internal mouldings that 
seem to serve no purpose whatever, and 
they are presumably needed as part of the 
manufacturing process. 

Ideally, you need to see a case before 
buying it, so that a check for any major 
obstructions can be made. In practice, it 
will probably not be possible to do this, but 
illustrations in catalogues can help. Once 
again though, it is best to err on the side of 
caution and choose a case that has ample 
proportions rather than one where you are 
trusting to luck. 

Some obstructions can be carefully 
removed if they cause major problems. 
For example, plastic mounting pillars for 
circuit boards can usually be drilled down to 
practically nothing. With this type of thing 
be careful not to overdo it and damage the 
case, or to remove anything that is actually 
an important part of the case. 

Be careful when designing a layout for a 
project that uses a case having the outer cover 
held in place by long self-tapping screws. 
These penetrate well into the case when the 
outer cover is fitted in place, possibly with 
disastrous results if the interior layout has 
not been designed with due care. 

Despite making careful measurements, 
mounting screws have damaged a battery 
on one occasion, and even a mains lead on 
another. Always allow an excess of space 
for anything like this, and with screws that 
are unreasonably large it is a good idea to 
replace them with shorter ones. 


Direct approach 


It is easy to draw up wonderful plans 
for a project that looks really good, but 
real-world design work tends to be about 
the balancing of conflicting requirements. 
Ideally, the controls and sockets would 
be positioned to give a neat and attractive 
layout, and nothing else would be taken 
into account. Unfortunately, such a layout 
might not be very practical. Layouts having 
long wires running all over the place are 
best avoided. This is not just a matter of 
avoiding lots of trailing wires because they 
look decidedly scrappy. It can be necessary 
to position controls and sockets where they 
permit short and neat wiring, rather than 
simply placing them wherever you like. 

Often the wiring has to be kept quite 
short in order minimise problems with stray 
pick up of mains ‘hum’ and other signals, 
and to minimise stray feedback. Where 
appropriate, an article should point out any 
important restrictions on the layout, such 
as leads that have to be kept very short, and 
leads that should be kept well apart. With 
analogue circuits, it is generally advisable 
to keep inputs and outputs well separated, 
and to arrange the layout so that, as far as 
possible, the wiring can be kept short and 
direct. 


Looks right 

When drawing front panel layouts it is 
best to avoid taking an overly mathematical 
approach, but a haphazard approach to 
things is best avoided as well. Front panels 
usually look neater if there is equal spacing 
in a row of control knobs of the same size, 
and if everything is arranged in one or two 
rows rather than on several levels. 

However, a purely mathematical approach 
to front panel layouts will not always 
produce the best looking results. The best 


looking layout is 
the one that actually 
looks best, and not the 
one that has the best 
geometry ‘on paper’. 
A good way to try out 
layouts is to place the 
control knobs onto the 
front panel, together 
with fixing nuts to 
represent things like 
toggle switches or 
sockets. This gives a 
very good impression 
of the finished panel’s 
appearance, and it 
also helps to avoid 
producing a ‘paper’ 
design that cannot be 
turned into a finished 
project due to a lack 
of space for certain 
components. It is still 
necessary to do some 
careful checking and measuring to ensure 
that there is room for everything. The 
components on the rear of the panel can 
be much larger than the control knobs and 
mounting nuts at the front. Remember to 
check that nothing fitted on the front panel 
will be blocked by any obstructions inside 
the case. 

When everything looks just right and the 
checking process has been completed, make 
careful measurements and draw a plan of 
the layout. It does not matter whether the 
plan is drawn on a scrap of paper using a 
pencil stub or using the latest computer 
aided drawing program on a computer. 
What really matters is that it is clear, that 
nothing has been omitted, and that you can 
easily follow it when drilling and cutting the 
front panel of the case. 


Marking out 

It is a good idea to double-check the 
layout to make sure you have not overlooked 
anything, and then the layout can be 
transferred to the front panel. Take due 
care when doing this, as many project cases 
are made from soft plastics or aluminium. 
These materials have the advantage of being 
relatively easy to work, but they are also 
easily damaged. Mark the drilling points 
using something that will not scar the case 
for life, such as a fibre-tip pen. 

Avoid using spirit-based inks on plastic 
panels, because the spirit in the ink might 
dissolve the plastic and permanently mark 
the panel. The suitability of a pen can be 
determined by trying it on an inner surface 
of the case or panel, where any damage will 
be of no importance. Very soft pencils (about 
6B) mark aluminium panels reasonably 
well and should not cause any damage. An 
ordinary eraser can be used to remove the 
lines when the drilling and cutting have 
been completed. Inks that are not spirit 
based can usually be removed with a damp 
cloth or piece of kitchen towel. 

An alternative approach is to fix a piece 
of paper over the front of the panel using 
double-sided adhesive tape or a Pritt-Stick 
glue pen. In other words, something that 
will hold the paper in place quite well 
temporarily, but 1s easily removed once the 
paper has served its purpose. 

This method is very useful with some 
plastic panels, which seem to resist any form 
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Fig.2. This plastic box has an uncluttered interior, but the 
printed circuit mounting rails moulded into the sides make it 
difficult to mount anything else on these panels 


of ink. It works well with practically any case 
though, making it easy to mark the layout 
very accurately. Also, the paper gives some 
protection to the panel. The paper should peel 
off quite easily once work on the panel has 
been completed, and any remaining adhesive 
or paper is then washed off. 


Softly, softly 

I make no apology for repeating this warning 
to those who are experienced in general do-it- 
yourself tasks, car servicing, house extensions, 
and so on. With electronic project construction 
you are dealing with minute and often delicate 
components that require a more gentle 
approach. Applying the ‘hammer and tongs’ 
approach to delicate circuit boards and small 
plastic cases is likely to result in a great deal of 
time and materials being wasted. Most projects 
are housed in plastic or aluminium cases that 
are easily damaged. The vast majority of cases 
have finishes that are easily spoiled. Electronic 
project construction requires a ‘softly, softly’ 
approach. 

Use a centre punch to mark the positions 
of holes in metal cases. The punch produces 
tiny indentations that guide the drill bit 
and make accurate drilling much easier. 
An automatic punch works well with 
aluminium panels. Take due care when 
using an ordinary punch with aluminium 
cases, as thin aluminium panels can buckle 
and distort quite easily. 

Using centre punches with plastic cases 
is a bit risky, since some plastic cases are 
easily cracked, but an indentation is still 
needed to stop the drill bit from wandering. 
Probably the best method is to use a 
pointed tool such as a bradawl, using the 
smallest amount of pressure that will do 
the job properly. 

It is then a matter of clamping the panel 
to the worktop, complete with a scrap piece 
of MDF or timber beneath the panel. This 
supports the panel so that there is less risk of 
it buckling and it also helps to give ‘cleaner’ 
holes. It will probably be necessary to use 
some pieces of cloth to prevent the clamps 
from marking the panel. 

Due to the softness of the materials used 
for most cases, drill slowly and carefully. 
Drill holes using an electric drill set at a low 
speed, or use a hand drill. Proceed slowly 
and carefully, and you should end up with a 
first-class finished product. 
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Do you have an old turntable but no RIAA 
inputs on your preamplifier? If so, you 
need this preamplifier for playback and for 
converting the output to CD or MP3 format. 


By JOHN CLARKE 


O YOU HAVE a collection of 

old vinyl or 78 RPM records 
languishing in a cupboard? Perhaps 
you should resurrect them before they 
deteriorate further. 

To do this, you need a computer 
with a CD or DVD burner, suitable 
software and a preamplifier. The 
preamplifier described here can be 
built to suit vinyl or 78 records, and 
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is self-contained. You can build it 
into a diecast metal case or mount it 
underneath your turntable. 

Of course, some people will just 
want to listen to their records with- 
out the bother of feeding signals 
into a computer and so on. This 
preamplifier will suit those people 
too, but ultimately, we think that 
anyone who has become used to the 


= . 
| 
. 


high-quality sound of compact discs 
or MP3 players will be disappointed 
with the clicks and pops and surface 
noise on LPs and 78s. 

So, by all means build the pream- 
plifier to play your old records, but 
you will probably end up going 
the whole way and dubbing your 
records to CD. In the process, you 
can filter out most of the clicks and 
noise and once again enjoy those old 
favourites. 

If you only have vinyl records (LPs) 
you can build this project as a standard 
preamplifier with RIAA equalisation, 
but if you want to play 78s, you will 
need to choose one of three equalisa- 
tion curves that can also be built in. 
You will also need a turntable that can 
play at 78 RPM and a cartridge that 
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D1 1N4004 REG] 7812 


D2 1N4004 REG2 7912 


MAGNETIC CARTRIDGE PREAMPLIFIER 


Fig.1: the preamplifier circuit is based on two LM833 dual op amps (one channel only shown). It includes three sets of 
feedback networks (R1 to R3 and C1 to C2) and the values are chosen to give the equalisation required (see tables). 


accepts the correct stylus. Ideally, the 
turntable should have speed adjust- 
ment so that the pitch can be changed, 
but this is arare feature. Alternatively, 
commonly available recording soft- 
ware can adjust the pitch when you 
dub the records to CD. 

The RIAA preamplifier is housed 
in a diecast metal box and has RCA 
phono sockets for the input and output 
connections. It has a control to set the 
output level and is powered using an 
AC plugpack. 


Circuit description 

The preamp circuitry is based on 
two LM833 dual op amp ICs, as shown 
in Fig.1. This shows the left channel 
only; the right channel is identical. 


Some readers may wonder why 
we have used LM833 dual op amps 
instead of the newer high-perform- 
ance OPA2134 devices featured in our 
recent Studio Series Preamplifier (Feb 
08 to May ’08). In fact, they could be 
used, but since the signal source is a 
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magnetic cartridge playing vinyl or 
78 RPM shellac records, any slight 
performance improvement will be neg- 
ligible and is unlikely to be discerned 
by listening. 

The input signal is fed through in- 
ductor L1, a 150Q resistor and a 47uUF 


Signal-to-noise ratio: -84dB unweighted with respect to 10mV in and 
560mV out (—-89dB A-weighted) 


Total harmonic distortion at 1kKHz, 10mV in and 560mV out: 0.014% 
Crosstalk: —79dB at 100Hz, -80dB at 1kHz and —70dB at 10kHz 


Signal handling: 140mV before clipping 
RIAA accuracy: typically within 1dB from 20Hz to 20kHz (see graph — Fig.2) 
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Constructional Project 


Parus List 


1 PC board, EPE code 681, 
available from the EPE PCB 
Service, size 102 x 81mm 

1 blank PC board, size 70 x 
30mm (screening shield) 

1 diecast box, 119 x 94 x 
57mm 

1 12V AC 250mA plugpack 

1 SPST slimline toggle switch ($1) 

2 dual RCA phono PC-mounting 
sockets (CON1 to CON4) 

1 5-pin DIN PC-mount socket 
(optional) 

1 2.5mm PC-mount DC socket 

1 16mm dual-ganged 10kQ log 
PC-mount potentiometer (VR1) 

2 crimp eyelets 

1 green banana socket 

6 2-way 2.5mm pin headers 
(from a 12-way header strip) 

2 2.5mm jumper plugs 

2 ferrite beads 4mm OD x 
1.5mm ID x 5mm (L1,L2) 

4 10mm M3 tapped spacers 

4 adhesive rubber feet 

4 M3 x 6mm screws 

2 M3 x 10mm screws 

2 M3 nuts and star washers 

2 No.8 self-tapping screws 

7 PC stakes 

1 150mm length of green 
hook-up wire 

1 150mm length of red 

hook-up wire 

1 150mm length of 0.7mm 
tinned copper wire 


Semiconductors 

2 LM833 dual op amps (IC1,IC2) 
1 7812 +12V regulator (REG1) 

1 7912 —12V regulator (REG2) 
2 1N4004 1A diodes (D1,D2) 

1 5mm red LED (LED1) 


Capacitors 

2 1000uF 35V PC electrolytic 

6 47uF NP or BP non-polarised 
electrolytic 

1 10uF 35V PC electrolytic 

2 10uF 16V PC electrolytic 

2 1uF NP or BP non-polarised 
electrolytic 

2 560pF ceramic 

2 100pF ceramic 


Resistors (0.25W 1%) 
2 47kQ 4 1500 
2 7.5kQ 1 39Q 
4 1kQ 


RIAA components 

2 200k® resistors 

2 16kQ resistors 

2 15nF capacitors 
2 4.7nF capacitors 


SEE 
TABLES 
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Fig.2: the RIAA response curve. The bass and treble turnover frequencies are 
set by the RC components in the feedback network connected to [C1a in the 


preamplifier. 


capacitor to pin 3 of IC1a. The 47kQ re- 
sistor and 100pF capacitor provide the 
loading for a typical magnetic cartridge. 
The 100pF capacitor also functions as 
an RF input filter, in conjunction with 
inductor L1 and the 150Q resistor. 

IC1a’s gain is set by the feedback 
components between pin 1, pin 2 and 
eround. The 1kQ resistor and 47uF 
non-polarised (NP) capacitor set the 
low-frequency roll-off for this stage 
at around 3Hz. 

We have shown three sets of feed- 
back components (C1, C2, R1, R2 and 
R3) and these can be selected to pro- 
vide the RIAA or other equalisation 


responses for older recordings. The 
three sets of feedback components are 
labelled SET1, SET2 and SET3 and the 
particular equalisation SET is selected 
using jumper plug LK1, LK2 or LK3. 
The feedback components for the vari- 
ous equalisation curves are shown in 
Tables 2 and 4. 


High-pass filter 


IC1a’s output appears at pin 1 and 
is fed to pin 3 of IC2a via a high-pass 
filter comprising a 1uF capacitor and 
a 7.5kQ resistor. This filter rolls off 
signals below 20Hz to reduce rumble 
from the turntable. Signals above 20Hz 


Readers may be surprised to see the different equalisation curves for 
vinyl and 78 RPM records. It is not well-known these days, but before the 
recording industry standardised on the RIAA curves, the bigger recording 
companies had their own equalisation curves, hence there were curves such 
as Decca’s ‘ffrr’ (full frequency range recording), as well as those for EMI, 


NARTB and Columbia. 


The situation was even more chaotic before vinyl LPs came on the scene, 
and there was more choice (and confusion) with 78 records. Hence, some of 
the equalisation curves used included Decca (EMI) 78, Westrex and so on. 


The reason for including these different sets of components in Tables 2 and 
4 is so that if you can identify the company that made a particular recording, 
you can then select the appropriate equalisation characteristic. 


Note that we have also shown values for flat frequency response (ie, no 
equalisation) and tape head equalisation. 
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Table 1: Microgroove 45 and LP frequencies 


curve |, reble, / Bass, | tower bass cut at 1Oktz | Boost at 50 
Pnanra | sentie | stove || to 
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Table 3: Coarse groove 78 frequencies 


Treble Bass Lower bass 


BSI 78 3.18kHz 353Hz 10.508 14qB 


Table 4: Components for coarse groove 78s 


a 
west [tenr | tea | aanF | | 270K 
F eumiein | 220K | 10x | _sanr_| ‘| 270K 


Table 5: Components for a flat response 


These tables show the components necessary to achieve the various response 
curves required to play back from vinyl records and other recording surfaces, 
including Shellac 78s and tape heads. The parts necessary to achieve a flat 
response (with various gains) for general purpose use are also shown. 
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are free to pass to the next stage of 
amplification within [C2a. 

The gain of op amp IC 2a is adjust- 
able using potentiometer VR1. When 
VR1 is set fully anticlockwise, its 
resistance is zero and IC2a has a gain 
of one. Conversely, when the wiper 
is fully clockwise, VR1’s resistance 
is 10kQ and so the gain is 11. The 
560pF capacitor across VR1 rolls 
off the gain at higher frequencies to 
prevent oscillation. 

The outputs from IC2 are fed to the 
RCA phono sockets via 150Q resistors, 
another measure to prevent oscilla- 
tion because of the capacitance of the 
screened signal leads. 

Power for the circuit comes from a 
12V AC plugpack, which is fed to two 
diodes and two 1000uF capacitors to 
produce positive and negative supply 
rails. These are fed to 3-terminal volt- 
age regulators (REG1, REG2) to derive 
+12V DC rails. 

Note that the plugpack feeds the 
two rectifier diodes (D1, D2) via a 39Q 
resistor to limit the peak current into 
the 1000pF capacitors. This minimises 
any tendency for 100Hz rectifier buzz 
to become audible in the preamp’s 
output signal. 

The metal case of the preamp may 
be earthed if necessary, to avoid mains 
hum in the signal. In most cases, this 
will not be required. 


Building the preamplifier 

The preamplifier is built on a single- 
sided PC board, measuring 102 x 81mm. 
This board is available from the EPE PCB 
Service, code 681. It fits into a diecast box, 
size 119 x 94 x 57mm. Fig.3 shows the 
component layout and wiring details. 

It’s a good idea to first check the PC 
board for any defects, such as shorts 
between copper tracks, or for any 
breaks in the copper areas. Repair 
these if necessary and also check that 
the board has the correct hole sizes 
for components such as the dual RCA 
phono sockets, DC power socket and 
the dual-ganged potentiometer. 

Begin the assembly by installing 
all the links, PC solder stakes and 
2-pin headers. Before you insert 
the resistors, decide on the value of 
components you are going to use for 
each of the equalisation sets. In most 
cases you will only use one set for the 
RIAA equalisation (the others can be 
left out). Note that you need to place 
the same components in both the left 
and right channels for each set. 
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rablew/-{CapacitonCodes 


wF Code ElACode IEC Code 
0.068uF 683 68n 
OO CES 7 Cre 33n 
0.022uF 223 22n 
0.018uF 183 18n 
0.015uF 153 15n 
0.0047uF 472 An7 
0.0056uF 562 5n6 
0.0039uF 392 3n9 
0.0022uF 222 2n2 
0.0015uF 152 1n5 
NA 561 560p 
NA 471 470p 
NA 101 100p 
NA 47 47p 


Reproduced by arrangement with : = tlm 


Scie” oustense ig ca Above: this view shows the fully 
Ware Coner a onealt assembled PC board with all feedback 

component sets installed. In practice, 

you would normally only install 

one feedback set (typically for RIAA 

equalisation) and omit the parts for 

the other two sets. 


Install the resistors using the colour 
code table (Table 8) as a guide to find- 
ing the correct values. It’s also a good 
idea to use a digital multimeter to 
make sure they are the correct values, 
as some of the colours can be difficult 
to decipher. 

The two ferrite beads are mounted 
with short lengths of tinned copper 
wire passed through them. 

The ICs can go in next, taking care 
to orient them correctly. Install the two 
diodes and the two voltage regulators, 
make sure the 7812 and the 7912 types 
are placed in their correct positions. 

Next up are the capacitors. The polar- 
ised electrolytic types must be mounted 
with the correct polarity, as shown on 
the overlay diagram (Fig.3). Also, make 
sure you use the 35V 10uF capacitor 
adjacent to IC2. The NP (non-polarised) 
or BP (bipolar) electrolytic capacitors 


can be inserted either way around. Use 
The PC board is installed in the case by angling it (as shown here) so that Table 7 as a guide to selecting the non- 


the RCA phono sockets and the pot shaft go through their respective holes. electrolytic capacitors. 
It then sits on nylon spacers that are pre-fastened to the bottom of the case Next, mount the two dual RCA 


and it is secured using machine M3 x 6mm screws. phono sockets, the potentiometer and 
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Fig.3: follow this parts layout and wiring diagram to build the preamplifier. Note that you can select 
only one set of feedback components at a time using either links LK1 or LK2 or LK3. 


Tablexe:sResistormColourGodes 


4-Band Code (1%) 

orange orange yellow brown 
red violet yellow brown 

red red yellow brown 

red black yellow brown 
brown black yellow brown 
yellow violet orange brown 
brown grey orange brown 
brown blue orange brown 
brown black orange brown 
violet green red brown 
brown black red brown 
brown green brown brown 
orange white black brown 


5-Band Code (1%) 

orange orange black orange brown 
red violet black orange brown 
red red black orange brown 

red black black orange brown 
brown black black orange brown 
yellow violet black red brown 
brown grey black red brown 
brown blue black red brown 
brown black black red brown 
violet green black brown brown 
brown black black brown brown 
brown green black black brown 
orange white black gold brown 


ie oe ae ee ee ee ee ee ee ee ee ee ee 
ear ee eee Sy gee On oe a eee gree 


the DC socket. The optional 5-pin DIN 
socket can be installed later if you find 
that you need an earthed supply and 
there’s no mains earth available (eg, 
an earthed metal case) to connect to 
the green banana socket. 


The ‘screening’ shield consists of a 
piece of PC board, size 70 x 30mm, and 
is soldered to the PC stakes in the posi- 
tion shown. LED1 mounts high on its 
leads so it can be bent over and inserted 
into a hole in the side of the case. 
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Case work 

The metal case will require drilling 
to accommodate the two stereo RCA 
phono sockets, the potentiometer and 
the LED on the front face of the case. 
On one side, holes are required for the 
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earth screw, the power switch and the 
DIN socket if used. At the rear, holes are 
required for the DC supply socket and 
the banana screw terminal/socket. 

Mark and drill these holes. The slot 
required for the switch is best made by 
drilling about three holes within the 
cutout area and then filing it to shape. 
Four holes are also need to be drilled 
in the base for the plastic spacers for 
the PC board. 


= 
—————— 
ae Ee 
eonsteeernn ly aes 
——s. a pa el 


The metal case can be earthed (via the 
banana socket) if mains hum is a problem. 
(However, this won’t usually be necessary.) 


That done, attach the four rubber 
feet to the base of the case and then 
wire up the switches and earth con- 
nections as shown in Fig.3. 


Testing 

Connect power to the preamplifier 
and check that the LED lights when 
power is switched on. If it does not 
light, then perhaps the LED is installed 
the wrong way around. 


(REAR VIEW) 


AC EARTH AC 
LEAD LEAD LEAD 


WIRING THE 5-PIN DIN PLUG 
Fig.4: use the 5-pin DIN plug only 
if you need an earthed supply. The 
Jaycar MP-3022 earthed 17V AC 
plugpack can supply the required 
AC power and earth. 


Next, measure the voltage between 
pins 4 and 8 of IC1 and IC2. It should 
be close to 24V DC in both cases. If this 
is correct, you are ready to connect a 
turntable and test the preamplifier. 

Select RIAA equalisation for both 
the left and right channels using the 
jumper links, then connect the RCA 
phono leads from the turntable to the 
input sockets on the preamplifier. The 
RCA phono outputs on the preamplifier 
go to either a power amplifier or the 
line input of a computer using a ‘Y’ 
lead. The Y lead consists of a shielded 
stereo lead with RCA phono plugs at 
one end and a stereo 2.5mm jack plug 
at the other end. 

If you are connecting the preamp to 
an amplifier, then plug in headphones 
or use loudspeakers. 

If you are playing to a computer, then 
make sure the line input level is turned 
up. You can set this in Windows XP via 
Start/Settings/Control Panel/Sounds and 
Audio Devices/Audio, then select Volume 
in the Sound Recording section. EPE 


Ye 


( QDEINAG COM? 


Get your magazine ‘instantly’ anywhere in the world 


— buy and download from the web. 
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A one year subscription (12 issues) 
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Back issues are also available 
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Teach-in 2008 


N this final part of Teach-In 2008, 

we examine a concept that is of great 
benefit to many who write PIC programs 
for various games applications such as 
— randomisation. 

There are many occasions when games 
need to periodically acquire values of 
a random nature, using those values to 
determine what happens at the next stage of 
the game. Such values need to be arrived at in 
a totally unpredictable manner, and minimise 
the risk of occuring in a repeatable fashion. 

We showed in Part 3 a simple form of 
randomising for the Dice display, and in Part 
8 for the Reaction Timing demo, yet another 
example was used in the Domino game last 
month. At the end of this part we give an 
example of a simple ‘One-armed Bandit’ 
or ‘Fruit Machine’ game that uses the more 
sophisicated technique described now. 

Using discrete electronic components 
there are various ways of causing circuit 
responses to random events. Monitoring 
temperature, light or noise levels and 
deriving usable values from those is one 
way in which nature can produce a random 
trigger event. The problem there is that that 
the derived value will normally only fall 
within a very small range. There is also the 
consideration that the detection circuits can 
become complex, which is not compatible 
with the basic simplicity of a circuit that is 
microcontroller and software based. 


Demo circuit 


Throughout Part 11 we shall use, in whole 
or in part, the circuit shown in Fig.11.1. Its 
breadboard layout is shown in Fig.11.2. 

The circuit in Fig.11.1 consists of the 
PIC16F628 connected to an LCD display. 
Switch S1 is the activating switch. Ignore 
the switch labelling for this demo. The 
PIC’s internal 4MHz oscillator is used. 

There are two demonstration programs, 
TeachInYOl.asm and TeachInY02.asm. 
The former illustrates several methods by 
which random values can be generated. You 
select the relevant sections as instructed. 
The latter is the ‘Fruit Machine’, usable as a 
standalone program, but which you can also 
modify if you wish. It is discussed later. 
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Fig.11.1 Circuit diagram for part 11 demos 


The main control section for TeachIn 
YOl.asm is shown in Listing 11.1. The 
‘housekeeping’ initialisation routines 
have been omitted, but are similar to 
those used in the previous Teach-In 2008 
demos. 


Simple 
randomising 


At the simplest level in a microcontroller 
design, random numbers can be obtained by 
the mere act of pressing a switch for a length 
of time determined by the user, incrementing 
a counter during the switch press, and then 
taking the value that exists at the end of the 
Switch press. 

Referring to Listing 11.1, switch S1 is 
monitored via PORTA,0O. It is is normally 
biassed low and is repeatedly polled to see 
if it has been pressed: 


MAIN btfss PORTA,O 
goto MAIN 


When it is pressed, there are several sub- 
routines which can be activated to illustrate 
how the switch press is handled. In Listing 


2700000000 
xO0O0000 O0000 


TNO DT WO 6B ODOT 
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Oo: 
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Fig.11.2. Breadboard layout for Fig.11.1 


11.1, it is the routine at BYTECOUNT255 
which is accessed. You can select the other 
options by deleting the semicolon in front of 
the required ‘call’ statement, and inserting a 
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semicolon in front of the statement you no 
longer want. You then reassemble the code 
to a HEX file and program the PIC with it. 

The routine for BYTECOUNT255 is 
shown in Listing 11.2. 

When the switch is pressed, counter 
COUNTLSB increments at the rate at 
which the PIC is running (1MHz for a 
4MHz oscillator) for as long as the switch 
is pressed. 

When the switch is released, the binary 
count value in COUNTLSB is converted 
to a decimal format and output to the 
LCD. What you then do with this value is 
entirely up to you. Just jotting it down on 
a pad is probably all you may want to do 
at present, just so that you can compare 
the results of several switch presses in a 
sequence. 

As things stand, it is the full value of the 
1-byte counter, with a range of O to 255, 
which is shown, using the BIN2DEC and 
LCD control routines previously described. 

Should you wish to slow down the 
incrementing rate, a delay routine may be 
called by removing the semicolon in front 
of call PAUSIT. 


Value limitation 


In a games situation, you may not want 
the random value to be displayed, in which 
case simply omit the display commands and 
make use of the derived value in any way 
you want. 

If you require the random value to be 
limited to a maximum value below 255, this 
can be done in several ways. An example of 
limiting it to a maximum of 15 is shown in 
Listing 11.3. 

Here, the limitation is done by the 
insertion of the command andlw 15 (binary 
00001111). Other AND values could be 
used instead, limiting the value to the 
maximum that can be held in the resulting 
active bits of COUNTLSB. A command of 
andlw 7 (binary 00000111) would result in 
a maximum value of 7. 

Of course, for a maximum value of 7, 
it is not necessary to use the BIN2DEC 
routine to convert the value for LCD 
display, as it is only necessary to OR the 
value with 48 to convert it for the LCD, as 
in Listing 11.4. 

In this instance, it is also possible to keep 
the value below 8 by the inclusion of the 
command bef COUNTLSB,3 after incf 
COUNTLSB,F, as in Listing 11.5. 

There are situations where you may 
want to limit the range to a value which 
cannot be obtained by ANDing or 
clearing bits. Such would be the case if 
you wished to create a value predictor for 
Lotto, where the maximum value is 49. 
An example of such limitation is shown 
in Listing 11.6. 

Here the count value is constantly checked 
to see if it has gone beyond 49, ie to 50. If 
it has, the count value is reset to O at this 
point. Other values could be used instead, 
as appropriate to the situation. 

There may be occasions when you want 
to arrive at values within a range greater 
than 255. Here the counter could use two 
or more bytes in the counting routine, as 
shown in Listing 11.7, which uses two bytes, 
COUNTLSB and COUNTMSB. Using two 
bytes produces a potential maximum of 


Listing 11.1 


btfss PORTA,0 
goto MAIN 
call CLRLINE]1 
call LCDMSG2 


call BYTECOUNT7 
call BYTECOUNTI5 
call BYTECOUNT255 
call BYTE2COUNT 
call BY TECOUNTS0 
call BYTECOUNT7A 
call RANDOMISE 


goto MAIN 


Listing 11.2 


BYTECOUNT255 incf COUNTLSB,F 


call PAUSIT 


btfsc PORTA,O 

goto BYTECOUNT255 
call CLRLINE1 

call LCD1 

bsf RSLINE,4 

movf COUNTLSB,W 
movwt REGAO 

clrf REGA1 

clrf REGA2 

clrf REGA3 

call BIN2DEC 

call SHOWDIGIT7 
return 


Listing 11.3 


BYTECOUNTI15 incf COUNTLSB,F 
btfsc PORTA,O 

goto BYTECOUNTI15 
call CLRLINE1 

call LCD1 

bsf RSLINE,4 

movf COUNTLSB,W 
andlw 15 

movwt REGAO 

clrf REGAI1 

Irf REGA2 

clrf REGA3 

call BIN2DEC 

call SHOWDIGIT9 
return 


65535. The routine could even be similarly 
extended to four bytes, an enormous value! 


There are several techniques which could be 
used, one of which is frequently encountered 


All the above routines make use of the 
length of time that the user keeps the switch 
pressed. You will also have noticed that the 
counter is never reset at the start of the switch 
being pressed. This helps to randomise the 
value produced. Randomisation is_ also 
helped by a phenomenon discussed in a 
previous part — byte values themselves can 
take on random values at the moment that a 
PIC is powered up. 


Automatic randomisation 

There are situations, though, in which 
random numbers may need to be generated 
automatically throughout a program, without 
the intervention of user-pressed switches. 
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in purely hardware controlled designs — 
using shift registers and an XOR gate. The 
principle is shown in Fig.11.3. 

Software can be used to simulate this 
technique. One way of doing it is shown in 
Listing 11.8. 

In Listing 11.8, the equivalent of four 
8-bit shift registers are used (RANDOMI1 
to RANDOM4), and two XOR gates 
(XORGATE! and XORGATE2). The 
value within the RANDOM(x) bytes is 
repeatedlly rotated left each time the routine 
at SETRANDOM is called. Selected bits 
of two of the RANDOM(x) bytes are 
monitored, and if set, then bits within the 
XOR gates are also set. 


49 


The routine is too complicated to fully 
describe here, but the Carry flag of STATUS 
is rotated into the shift register on each 
rotate left. The Carry flag is also affected 
by the status of the XOR gates. As you have 
been been told, any left rotation of a byte 
also rotates the value of the Carry flag in at 
the ‘right’ of the rotated byte, and the status 
of the final bit of that byte is rotated back 
into Carry. 

The result is that the values within 
the RANDOM(x) bytes change in a 
pseudo-random fashion each time the 
SETRANDOM routine is called. The value 
within any of the RANDOM(x) bytes can 
be used as the source of the required random 
value. That value can also be limited to a 
given maximum prior to it being used by the 
rest of the program, whatever that might be. 
Any of the techniques described above can 
be used to provide that limitation. 

In the TeachInY01.asm demo program, 
select call RANDOMISE to see the random 
value generated each time the switch is 
pressed. The routine’s details are shown in 
Listing 11.9. 


Seeding 

What may not be obvious is the fact that 
the value within the RANDOM(x) bytes at 
power-on could in fact be zero. This is a 
situation which can never generate a value 
other than zero. It is essential to ensure that 
this can never happen. 

It is possible, of course, to check the 
RANDOM(zx) bytes for all zeros following 
switch-on and setting at least one of them 
to a non-zero value. In a simple program, 
however, just setting a specified value into 
the bytes would itself be a non-random 
event. What is needed is a value which 
itself changes each time the power is 
switched on. Such a value is known as a 
"SCE 

One way to do this is to have a value 
held within the PIC’s non-volatile memory 
(EEPROM) which is retrieved at switch on, 
and then is immediately updated and stored 
back to the EEPROM as well as being set 
into RANDOM(:x) bytes. 

In the long term, there will indeed 
be repetition of seed values, but this 
technique does help to enhance the apparent 
randomisation of overall value generation. 
Remember that in software, we can only 
ever use pseudo-random value generation, 
but extending the repetition range is highly 
beneficial, reducing the chances of obvious 
predictability. 

In Part 9 we illustrated how the PIC’s 
EEPROM could be read and written to. That 
technique can be used in connection with 
acquiring and updating the seed value. 

Any 8-bit value of the user’s choosing 
could be set into the basic ASM program, 
with it automaticaly being set into the PIC 
via the HEX file. Each time the program 
is run, that value would be retrieved, used 
and updated, say incrementing it. It would 
be necessary, of course, to ensure that 
the updated value itself was never zero. 
But that’s easy enough — if it is zero then 
increment it to 1. 

That concludes this section looking at 
obtaining random values. Let’s now look at 
a practical way in which randomisation is 
used. 
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Listing 11.4 


incf COUNTLSB,F 
btfsc PORTA,O 

goto BY TECOUNT7 
call CLRLINE1 

call LCD1 

bsf RSLINE,4 

movf COUNTLSB,W 
andlw 7 

iorlw 48 

call LCDOUT 

return 


Listing 11.5 


incf COUNTLSB,F 
bcf COUNTLSB,3 
btfsc PORTA,O 

goto BY TECOUNT7 
call CLRLINE1 

call LCD1 

bsf RSLINE,4 

movf COUNTLSB,W 
iorlw 48 

call LCDOUT 

return 


Listing 11.6 


incf COUNTLSB,F 
movf COUNTLSB,W 
xorlw 50 

btfsc STATUS,Z 

clrf COUNTLSB 
btfsc PORTA,O 

goto BY TECOUNTS0 
call CLRLINE1 

call LCD1 

bsf RSLINE,4 

movf COUNTLSB,W 
movwt REGAO 

clrf REGA1 

clrf REGA2 

clrf REGA3 


call BIN2DEC 
call SHOWDIGIT9 


returm 


Fruity bandits ho! 


Just for the sheer fun 
of it, we now present 
a program which is 
complete in its own 
right -— the One- 
armed Bandit or Fruit 
Machine. You can enjoy 
using this on your own, 
or even to entertain 
your friends. 

The program uses 
the same circuit 
and breadboard layout as before, but 
now switches $2 and S3 are brought into 
use, named as S1 Spin, S2 Nudge and S3 
Cheat! The program is in TEACHINY02. 
asm. 

The program only roughly follows the 
typical structure of a real gaming machine 
of a similar nature. It effectively has three 
spinning wheels, represented by LCD 
display numbers that change at the top left 
of line 1. For simplicity, there is a cycle 
of four numbers for each wheel, 0 to 3, 


8-BIT BINARY 
OUTPUT 


Fig.11.3. Shift register randomisation principle 


although this can be increased by the user 
if preferred, using one of the techniques 
described earlier. 

At each press of the Spin switch, a 
jackpot value is incremented, representing 
the value that could be won when all three 
wheel values are identical. The ‘wheel’ 
numbers cycle through the three counters 
used, and are displayed on the LCD. They 
change so fast that the eye never sees the 
actual detail. When Spin is released, the 
counter values stop changing and their 
detail is shown. 
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The software immediately checks if all 
three displayed numbers are the same. If 
they are, the value of the jackpot is added 
to a total and the message WINNINGS xxx 
appears, where xxx represents the total won 
since the program was switched on. If it has 
been won, the next press of Spin clears the 
jackpot display, to restart from a value of 1. 

If the jackpot has not been won, the 
numbers are checked to see if any two are 
the same. If they are, you can then push 
the Nudge switch to spin the wheel which 
has a value different to the other two. The 
spin continues for as long as the switch is 
pressed, again the value is displayed on the 
screen at a rapidly changing rate. On release 
of the switch, the cycling of the active 
counter ceases and the value now available 
can be seen. If the three values are now the 
same, you win the jackpot. 


Nudge, nudge 

If the jackpot has not been won the simple 
message NO LUCK THIS TIME! is shown 
and the jackpot and totals values remain 
unchanged. 

Jackpot total scoring is affected not only 
by the value within the jackpot, but also by 
the value of the winning number, | for 1, 2 
for 2, 3 for 3, and 10 for O. 

The Cheat switch allows you to always 
win the jackpot when the program provides 
the Nudge option. Pressing the switch always 
ensures that the ‘wrong’ number becomes the 
same as the other two, so ensuring a win. If 
you were to build this circuit on stripboard 
and house it in a box, you could have the 
Cheat switch on a lead external to the box 
and hidden somewhere. You could then press 
this switch unseen while pretending to press 
the Nudge switch, disguising from your 
friends that you are in fact cheating! 


Possible changes 

There are changes to the program that 
you might like to make. You could increase 
the number of values that are cycled through 
the counters, as described above. This will 
make it harder for a winning combination 
to occur (if you are not cheating!). The 
scoring values at any win could also be 
increased quite readily. The incremental 
value of the jackpot can also be changed to 
a higher value with a spot of minor program 
modification. 

You could also allocate symbols other 
than the counter values themselves to be 
shown. For example, via a look-up table, 
you could allocate alphabet letters to be 
shown instead of the numerals. In Part 10 
last month we also showed how you can 
create your own LCD symbols for display 
in place of the actual numerals. 

Be adventurous, have a go at changing 
this program to suit your own needs. What 
you do and how you achieve it is entirely 
over to you — good luck! 


PIC name again 

That really ends this Teach-In 2008 series, 
but one final point is worth making. 

Since the series started, it has come to light 
that Wikipedia (http://en.wikipedia.org/ 
wiki/PIC_microcontroller) states that: 

The original PIC was built to be used 
with GI’s (General Instrument) new 16- 


BYTE2COUNT 


Listing 11./ 


incfsz COUNTLSB,F 
goto BYTE2 
incf COUNTMSB,F 


btfsc PORTA,O 

goto BYTE2COUNT 
call CLRLINE1 

call LCD1 

bsf RSLINE,4 

movf COUNTLSB,W 
movwf REGAO 

movf COUNTMSB,W 
movwf REGAI1 

clrf REGA2 

clrf REGA3 

call BIN2DEC 

call SHOWDIGIT6 


returm 


Listing 11.8 


SETRANDOM 


clrf XORGATE1 


clrf XORGATE2 
btfsc RANDOM 1,2 
bsf XORGATE1,0 
btfsc RANDOMG4,6 
bsf XORGATE2,0 
bcf STATUS,C 

movf XORGATE1,W 
xorwf XORGATE2,W 
btfsc STATUS,Z 

bsf STATUS,C 

mf RANDOM1,F 

rf RANDOM2,F 

rf RANDOM3,F 

mf RANDOM4,F 


returm 


Listing 11.9 


RANDOMISE 


call SETRANDOM 
call LCD1 


bsf RSLINE,4 

movf RANDOM1,W 
movwt REGAO 
movf RANDOM2,W 
movwf REGA1 
movf RANDOM3,W 
movwf REGA2 
movf RANDOM4,W 
movwt REGA3 

call BIN2DEC 

call SHOWDIGIT1 


returm 


bit CPU, the CP1600. While generally 
a good CPU, the CP1600 had poor I/ 
O performance, and the 8-bit PIC was 
developed in 1975 to improve performance 
of the overall system by off-loading I/O 
tasks from the CPU. The PIC used simple 
microcode stored in ROM to perform its 
tasks, and although the term wasn’t used at 
the time, it shares some common features 
with RISC designs. 

In 1985, GI spun off their microelectronics 
division, and the new ownership cancelled 
almost everything — which by this time 
was mostly out-of-date. The PIC, however, 
was upgraded with EPROM to produce a 
programmable channel controller. 
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Microchip Technology does not use PIC 
as an acronym; in fact the brand name is 
PICmicro. [t is generally regarded that PIC 
stands for Peripheral Interface Controller, 
although GI’s original acronym for the 
initial PICI640 and PICI650_ devices 
was Programmable Interface Controller. 
The acronym was quickly replaced with 
Programmable Intelligent Computer. 


Further reference 


So, now over to you — enjoy using your 
PICs and the programs you write for them. 
And don’t forget to read PIC ‘n Mix, the 
regular column in EPE, which covers many 
aspects relating to PICs. 


51 


by Mike) Hibbett 


Microchip’s newest processor — not one for beginners 


Despite their line up of hundreds of PIC device variants, it’s not often that Microchip 
introduces a completely new range of processors. In November 2007, however, that’s exactly 
what happened. Microchip introduced the PIC32 family of 32-bit processors. There are 
currently ten variants available, with another seven on the horizon (which, most 
importantly, will add USB support to the family.) 


HE PIC32 is significantly different 
from any previous processor avail- 
able from Microchip. In fact, it’s not even 
a Microchip processor — it’s a MIPS32 
MA4K processor, licensed from a compa- 
ny called MIPS. MIPS created the M4K 
processor as a design specification, and 
licensed it out to companies who then 
add it into their own chips — as Micro- 
chip have done in this case. 
If you would like to understand the 
background of this processor, take a 
look at www.mips.com 


PIC32 features 


The most interesting aspect of the 
PIC32 is its CPU databus size — 32 bits. 
This means that the processor can deal 
with very large numbers in a single in- 
struction, making it very fast. Not only 
this, but it runs at 80MHz — twice the 
speed of the PIC18 family, enabling it 
to perform functions that no other PIC 
processor has been able to do before 
— such as MP3 decoding for example. 

The new PIC32 parts introduce, for 
the first time, USB OTG ports. OTG 
means ‘On The Go’, referring to amode 
which enables the processor to act as 
a USB host device. This means that 
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a PIC project could connect to and 
control another USB device, such as 
a web camera, with suitable software. 
This is a feature engineers have been 
crying out for, so we should see some 
interesting applications created with 
these new processors! 

And, of course, being Microchip 
products, these devices are available 
through the usual hobbyist-friendly 
suppliers such as Farnell, RS Compo- 
nents and Digikey. 

On the downside — and this is what 
will make the parts difficult for hob- 
byists to use — the devices are only 
supplied in small pitched, flat surface- 
mount packages with a lead spacing of 
0.5mm. Unless you are highly experi- 
enced with SMD soldering techniques, 
these parts are virtually unsolderable 
and, therefore, are going to be difficult 
to build into your own design. We see 
a blossoming market for third party 
suppliers to produce small PCBs with 
the processor fitted to it and tracks out 
to standard 0.1 inch header holes. 

Another issue that is going to put off 
many hobbyists will be the fact that 
the PIC32 is an extremely complex 
processor — far more complex than 


any of the previous processors from 
Microchip. This is a serious proces- 
sor, for serious work. It is designed 
to be programmed in C, and coupled 
with a high level operating system 
or RTOS. 

On the other hand, this will be a 
wonderful device to push your as- 
sembly programming skills to the next 
level, if you like a challenge! A link to 
the datasheet for the processor can be 
found at the end of this article. 


Starter kit 


To help users become familiar with 
the device, Microchip has produced 
a small, low-cost product called the 
PIC32 Starter Kit, which we will be 
looking at in this article. 

The starter kit contains a small PCB 
holding a PIC32 processor, a USB 
debug interface, some LEDs, switches 
and aconnector for attaching the board 
to expansion modules (that you will no 
doubt be able to buy from Microchip 
or third parties). The USB interface is 
only for programming the PIC32 — it 
connects to a PIC18F 4550, which acts 
like a PicKit2 programmer unit located 
on the PCB itself. The PIC32 device on 
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the starter kit has no USB functionality 
unfortunately, so you will not be able 
to make use of the interface in your 
applications. 

Supplied with the board is a USB 
cable and a CD with tutorials and de- 
velopment tools. The board is powered 
directly by the USB cable, so you have 
everything you need to write, debug 
and test software on ‘real’ hardware. 
The photo below shows the full kit 
contents. 


Software installation 


As with all USB devices, it is impor- 
tant to install the software first before 
plugging the hardware into a USB port 
on your PC. If you don’t, then the PC 
will not recognise the USB interface 
on the PIC32 board, and will disable 
access to it. So we left the PCB to one 
side, popped in the CD and followed 
the on-screen instructions. 

Immediately we hit a problem. A 
pretty installation screen appeared, 
prompting ‘Click to install from CD’. 
When this was clicked the Firefox 
web browser popped up, displayed 
a blank screen and nothing further 
happened. 

Closing the web browser revealed 
the problem — displayed at the bot- 
tom of the installation menu is the 
text ‘Firefox users: Navigate to the 


CD root directory and launch /fscom- 
mand/pic32_sk_installer.exe’. 

They have gone to the (excessive) 
trouble of using flashy graphics and 
a web browser to install the software, 
but not provided support for the sec- 
ond most popular web browser in use. 
Where is the logic in that? Fortunately, 
installation from the fall-back installer 
worked perfectly. 


Supplied software 


The installation process loads the 
MPLAB IDE v8.0 onto your hard drive, 
and adds the MPLAB C32 compiler and 
MPLAB ASM32 assembler, both devel- 
oped specifically for the PIC32 proces- 
sor. The installed files can be found 
under C:\ program files\ Microchip. It’s 
also worth taking a look through the 
newly installed directories, making a 
note of documentation found in .pdf 
and .txt files. 

Several example projects are in- 
cluded to help you get started, and 
one in particular, located in C:\Pro- 
gram Files\Microchip\pic32_solu- 
tions \pic32mx_starter_kit\sam- 
ple_code\StarterKitTutorial, has an 
accompanying multimedia tutorial, 
which can be found in: C:\Program 
Files\ Microchip \ pic32_solutions \ 
pic32mx_starter_kit\getting_started_ 
flash_tutorial. 


This is an excellent tutorial for 
those who are completely new to us- 
ing MPLAB, and gives a starting point 
for editing and building new software 
within a few minutes. For those who 
are new to MPLAB, refer to the series of 
articles on MPLAB that we presented 
in the magazine in the June to Septem- 
ber 2007 issues. They will help flesh 
out the details. 

Having installed the software from 
the CD, you should immediately go and 
check for any new updates to the soft- 
ware on the Microchip website. At the 
time of writing MPLAB has progressed 
to v8.10, and as this is a new proces- 
sor from Microchip, it is well worth 
making sure you are current with their 
development tools. Ensure you check 
for updates to the C32 compiler and 
ASM32 assembler program too. 

For some strange reason no proces- 
sor datasheet is included on the CD, so 
you will certainly want to download 
that from the Microchip website. See 
the references at the end of the article 
for its location. 


Alternative software 

While the MPLAB development 
environment supplied on the CD is a 
full and free product, the C compiler 
MPLAB C32 is not. It is limited to 
programs no greater than 64KB in 
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size, which may become a serious 
limitation when you consider that the 
PIC32 device has a massive 512KB of 
flash memory! 

The full C32 compiler can be pur- 
chased, of course, but it costs several 
hundred pounds which may be an is- 
sue for hobbyists. Fortunately, several 
eroups of engineers have announced 
on the Internet that they are working 
on producing an unrestricted compiler 
suite for the PIC32 — we will announce 
progress as it happens. (MPLAB C32 is 
itself based on GCC, a free open source 
compiler. The C libraries for PICC32 
however are not part of GCC, and the 
‘free’ compiler is useless without a 
library. It’s the library that people are 
working on creating.) 


Hardware 


The two sides of the starter kit board 
are shown above. It’s a compact little 
board, and is very portable with its 
DVD style case. Handy for shuffling 
between work and home. 

Unlike the PicKit2 Demo board, 
which comes with a small prototyping 
area and 0.1 inch pitch holes for all 
I/O signals, the PIC32 starter kit board 
is equipped with three pushbutton 
switches and three LEDs. No UART 
access, no I/O pins, no solder pads or 
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holes. Only a specialised 120-pin con- 
nector on the rear for expansion. 

So to get any form of circuitry con- 
nected up to the processor you will 
need to find the matching connector 
and build an expansion board. Once 
again, however, we hit a problem 
— the connector pins are on a very 
fine pitch (0.5mm, again) and pres- 
ent the same soldering challenges 
as the processor itself. Once again, 
expect third party companies to start 
selling expansion PCBs to solve this 
problem. 

Microchip produce their own range 
of expansion boards that mate with the 
starter kit PCB. The PIC32 I/O Expansion 
Board DM320002 brings the processor 
signals out to a variety of connectors 
and headers, but it isn’t cheap — it adds 
another £36 to the cost of getting a de- 
velopment system together. 

Alternatively, the MA320002 board is 
a small PCB fitted with just the proces- 
sor that brings the processor pins out 
to standard 0.1 inch pitch header strips 
—a lot easier to work with, but you will 
need to provide your own programming 
interface connections. These are rela- 
tively cheap—£12 from RS Components, 
compared to £25 for the starter kit. 

Unless you are in a hurry to get a 
system up and running, we would 
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suggest the MA320002 board is the 
way to go — unless you are happy to 
solder 0.5mm lead pitch packages, in 
which case you can hand solder the 
PIC32 to your own PCB. Good luck 
with that though, it takes consider- 
able skill! 

The final option for getting to the 
I/O is to obtain a mating connector, 
and build your own expansion board. 
The part required is manufactured by 
Hirose, part number CL570-0203 or 
FX10A-120S/12-SV(71). It’s available 
from Digikey. 

Overall, we were initially disap- 
pointed with the PIC32 starter kit, since 
by itself, with its limited I/O capabilities, 
it doesn’t provide much more than a 
software simulator — not very exciting. 
But it’s still a good starting point for 
the adventure of learning to program 
the device, an adventure which is a 
considerable challenge. But for some 
projects, however, the challenge may 
well be worth the effort! 


References 


Hirose connector datasheet: www. 
hirose.co.jp/cataloge_hp/e57000028. 
pdf 

PIC32 Datasheet: www.microchip. 
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GET_PAGE&nodeId=260 
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Noise Generator — The other side of golden? 


SUALLY, the aim of component manu- 

facturers is to eliminate noise from 
their components. Thus, as electronics 
technology has advanced, so has noise in 
components become scarce. In the 1960s 
and 70s there still were quite a few noisy 
components around — which are now hard 
to find. Here, though, is a “genuine noise’ 
circuit built of components which should 
hopefully be readily available. 

But first, why make noise? Here are a few 
examples of its uses. It may be useful for simu- 
lating ‘chaotic’ sounds such as ‘ocean surf’, or 
‘rushing wind’. Or it may be useful for injecting 
a genuinely random signal into a circuit. The 
author has found it useful for “busting through’ 
frequency lock in metal detector designs by in- 
jecting it into the ‘zero beat frequency’ zone of 
such a circuit, thus improving sensitivity. 


Noise circuit 

In this circuit (Fig.1), noise is generated 
by IC1, a 5V micropower regulator. Capaci- 
tor C1 stabilises the noise source, IC1. C2 is a 
DC-blocking capacitor, while R1 and C3 form 
a 15kHz low-pass filter, with a frequency cal- 
culated by the formula f= 1 / (2 JT R1 C3). 

The low-pass filter is essential to prevent 
the high frequency component of the noise 
from overheating amplifier IC2. With the 
filter in place, about 80mV noise is gen- 
erated. Without it, an excessive 500mV 
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Fig.1. Circuit diagram for the simple Noise Generator 


is generated. Capacitor C4 is both a DC- 
blocking capacitor, and provides further 
protection for [C2 from overheating. 

Not every preamplifier or amplifier will 
serve the purpose in combination with IC1. 
That is, IC2 cannot simply be substituted 
for any preamplifier or amplifier. An ex- 
ample of a suitable substitute is the CMOS 
4069 hex inverter, which fits the bill when 
wired as a high gain preamplifier. The cir- 
cuit draws about 13mA at 12V. 


Thomas Scarborough, 
Cape Town, South Africa 
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LED brightness 


ecently, Jimkirk posted details of 
FP ::. of his circuits on the EPE Chat 

Zone (via www.epemag.wimborne. 
co.uk). The circuit uses a phototransistor to 
switch a relay via another bipolar transistor. 
His circuit was not working, but at the time 
of writing it is not entirely clear why; it could 
be, for example, due to faulty components, 
the wrong type of components (eg relay 
specification), or insufficient gain in the 
switching transistor. However, one definite 
problem was noted by user Ant — the relay 
did not have a ‘protection’ diode connected 
across it. Also, on this topic is an earlier post 
from Echase: 


If you switch a relay, motor or other 
inductive load with a bipolar transistor, it is 
usual to connect a diode in reverse across the 
load to absorb the switch off spike, to stop 
it damaging the transistor... If you use a 
MOSFET it usually (always?) has an internal 
reversed diode across the drain and source 
junctions. Does this diode provide the same 
function as the above diode, even though 
it’s not in the same position in the circuit, 
meaning that the above is not now needed? 


We will look at the topic of switching 
inductive loads later in this article. First, we 
will consider a question posted by Techno 
on the Chat Zone. He asks: 


I am connecting 10 white LEDs in 
parallel — I want to use a 24V DC supply. 
What value resistor must I use so that I can 
get the LEDs as bright as possible without 
damaging them? 


The first point we have to make is that 
connecting the LEDs in parallel is not a 
good idea. This is because it will lead to 
possible variation in brightness between 
LEDs and may also lead to excessive power 
consumption in the resistors used to set the 
LED current. We will look in detail at why 
this is, and suggest a better approach, before 
returning to look at inductive load switching. 


LED brightness 


It is the current through an LED, not 
the voltage across it, which determines 
its brightness. Two individual LEDs of 
exactly the same type will produce the same 
illumination with the same forward current 
(I,), but may have different forward voltage 
drops (V,.) at this current. 

The variation in voltage drop between 
individual devices may be in the range 0.1 to 
0.3V for typical ‘ordinary’ coloured LEDs. 
For high power and white LEDs the range 
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may be much larger. This is a key fact that 
needs to be considered when designing LED 
drive circuits. This is illustrated in Fig.1, 
which shows possible forward characteristics 
for two LEDs of the same type. 

Two LEDs driven in parallel, using a 
single current limiting resistor, is shown 
in Fig.2. This circuit forces the LEDs 
to have the same forward voltage drop, 
which means that their forward currents 
and hence brightness may be very different 
(see Fig.1). 


|. (BRIGHTNESS) 


Fig.1. With the same forward voltage the 
LEDs may have different forward currents 
and hence different brightnesses. 


Fig.3. Two LEDs with separate current- 
limiting resistors 


Fig.3 shows two LEDs with separate current- 
limiting resistors. However, we can still get 
problems with variation between individual 
devices resulting in varying brightness. An 
example will help explain this. 

Assume we have white LEDs with LED1 
having a forward voltage drop of 3.6V at a 
forward current of 20mA. If the supply (V,) 1s 
5V, we have R1 = 70Q so that R1 drops 1.7V 
and we have 3.6V across LED1. If LED2 
is also connected with R2 = 70Q, but has, 
say, a forward voltage drop of 4.0V (due to 
variations in individual device characteristics), 
then the current in LED2 will be 14.3mA. 
The difference in current may show up as a 
noticeable difference in brightness. 

If we use a higher supply voltage, the 
brightness variation problem is reduced. 
For example, consider a 24V supply. Lets 
say we have R1 = 1kQ to get about 20mA 
(20.4mA) with a 3.6V drop across LED1 
so that the LED is driven as before. Now 
consider LED2 with a 4.0V drop again and 
R2 = 1kQ. The current in LED2 is 20.0mA, 
almost the same as LED1, so they should 
appear equally bright. 

This comes at a high price though — the 
total power dissipation in the two current 
limiting resistors 1s about 0.8W in the second 
example, which is almost twenty times higher 
than in the first example. The second circuit 
is very inefficient and would not be very 
suitable for battery powered operation. 


In series 

The circuit in Fig.4 shows three LEDs driven 
in series. The current through the LEDs must 
be equal so their brightness will be equal. 

A potential difficulty with this circuit is 
that a relatively high voltage is required to 
drive the series chain. For 10 white LEDs 
we would typically need about 30V to 45V 
depending on the forward voltage drop. In 
any case, more than the 24V supply that 
Techno wants to use. White LEDs have 
typical forward voltage drops ranging from 
about 3V to about 4.5V, depending on the 
type of LED used, although lower drops may 
occur for individual devices or if relatively 
low currents (and hence brightness levels) 
are used. 

For a large number of LEDs, a 
compromise between parallel and series 
connection can reduce the need for a 
large supply voltage. This is illustrated 
by Fig.5, where 10 LEDs are connected 
in two groups of five in series. This would 
be suitable for driving the 10 LEDs from a 
24V supply, as we would expect the groups 
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of five LEDs to have a total voltage drop 
in the range I5V to 23V. The choice of R 
depends on the expected forward voltage 
drop V,, at the current used I, which could 
be obtained from the manufacturer’s 
datasheet or by measurement if you 
already have the devices. 

The value of R is calculated using 
Ohm’s law, using the LED current and the 
difference between the total LED drop and 
the supply. Thus, for Fig.5, R = (V,—-5V,) 
/I,. For V, = 24V, V,, = 3.6 and I, = 20mA 
we get R = 300Q, with a power dissipation 
of 180mW in the resistors (Power = PR). 


Maximum brightness 


To respond to the final part of Techno’s 
question, that of achieving maximum 
brightness, the answer has to be ‘read the 
datasheet’. This will provide information 
on the maximum forward current and 
hence maximum brightness levels. 

The maximum current will depend on 
ambient temperature and will decrease 
at high temperatures (eg above 50°C). 
Again, the exact details depend on the 
type of LED used. For high power LEDs, 
Operation at maximum brightness may 
require the use of a heatsink. 

The preceding discussion indicates that 
we can drive a large number of LEDs with 
even brightness if we have a high supply 
voltage. Techno is fortunate that the 24V 
he has available should be sufficient for 
what he requires. 

Often this is not case, with, for example, 
3V battery supplies being common. In such 
cases, therefore, it is necessary to generate 
a high voltage to drive the LEDs in series, 
usually with constant current control to 
set the brightness. There are a number of 
ICs which perform this function, and one 
of these, the MAX8596X, was discussed 
in detail in Circuit Surgery in the July ’08 
issue (pages 60-62). 


Switching inductive loads 


We now return to the issue of switching 
inductive loads. When current in an 
inductive load, such as a relay or solenoid, 
is switched off, the magnetic field, which 
had been established by the supplied 
current, collapses rapidly inducing a 
reverse voltage known as the back-EMF or 
inductive kick. This may result in voltages 
large enough to damage or destroy the 
semiconductor devices used to switch the 
load. The more rapid the change in current 
as the inductor is switched off, and the 
larger the inductor value, the greater the 
back-EMF generated. 

The usual method of preventing back- 
EME from causing problems is to place a 
diode (sometimes called the freewheeling 
diode, flyback diode or snubber diode) 
across the inductor, as shown in Fig.6. 
The term clamped inductive load 1s 
also used in this situation. This diode is 
reverse biased when the power switching 
device is on, but is forward biased by 
the back-EMF; so the diode dissipates 
the power or feeds it back to the power 
supply. Obviously, the freewheeling diode 
must have sufficient switching speed, and 
power handling capacity, to cope with the 
energy from the back-EMF. 

So, as Echase asks, why do some power 
MOSFET circuits not depict freewheeling 
diodes? In power MOSFETs, as in other 


Fig.4. Driving LEDs in series ensures 
the same forward current, but requires 
a higher drive voltage. 


Fig.5. Driving LEDs in series/parallel 
groups 


Fig.6. Using a diode to protect a transis- 
tor switching an inductive load 


semiconductors, the reverse voltage spike 
from the inductor switching induces 
avalanche breakdown causing high current 
flow through the device and therefore 
high power dissipation, with associated 
temperature rise, and potential destruction 
of the device. 

Some power MOSFETs are designed 
to withstand a reasonable amount of 
avalanche energy and can therefore be 
used to switch inductive loads, without 
a protection diode across the load (ie 
unclamped inductive loads). These devices 
are often described as avalanche rugged, 
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and their capabilities are characterised in 
terms of their single-shot and repetitive 
avalanche ruggedness, usually in terms 
of maximum avalanche energy, or by safe 
operating area (SOA) curves of maximum 
avalanche current against time duration 
As usual, datasheets should be consulted 
to determine the suitability of a device to the 
required application. Manufacturers also 
publish application notes giving detailed 
background information on MOSFET 
avalanche ruggedness. For example AN- 
1005 from International Rectifier (www. 
irf.com) and AN10273_1 from Philips 
Semiconductors/NXP (www.nxp.com). 


Body drain diode 

Echase also mentioned the diode which 
is often depicted between the drain and 
source on power MOSFET schematic 
symbols. This is the ‘body-drain’ or 
‘parasitic’ diode, which is an intrinsic part 
of the MOSFET’s structure. Fig.7 shows 
power MOSFET symbols that includes 
these diodes. 

The integral body-drain diode in a power 
MOSFET can sometimes be used as a 
freewheeling diode when switching inductive 
loads. The diode conducts when the reverse 
polarity back-EMF voltage is applied to the 
device, preventing over-voltage conditions 
from damaging the MOSFET. 


d S 


p-channel 


n-channel 


Fig.7. Power MOSFET symbols show- 
ing an internal parasitic diode 


Power dissipation, for a given current, 
is higher in ‘reverse’ conduction via the 
body-drain diode because the forward 
voltage drop across the diode is larger 
than the usual drain to source voltage 
drop when the device is conducting in the 
normal way. The device may, therefore, 
not be able to sustain this condition for 
long without being destroyed by the 
heat generated. Hopefully, short-lived 
inductive kicks will not produce sufficient 
heat to damage the device. 

The current handling capability of the 
integral body-drain diode is_ typically 
as high as that of the transistor itself. 
However, in applications requiring high 
frequency switching the intrinsic diode 
does not have high enough performance 
and an external diode must be used. 

A key problem is that the internal diode 
does not have a fast enough recovery time; 
which means it does not switch off fast 
enough. In some circuits this can lead to 
short circuit conditions when one MOSFET 
switches on as another switches off. 

Take care when reading power MOSFET 
schematics to check whether an external 
high speed diode or the internal body 
diode is depicted. 
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Te: month we start on a series of 
articles that are close to this author’s 
heart — hooking up a microcontroller 
to the Internet, via an ethernet interface. 
The subject is vast and covers a wide 
range of complex topics. Fortunately, 
Microchip have made it easy — very easy 
in fact — to wire up a PIC processor to an 
ethernet interface, get hooked up to the 
Internet and explore the possibilities. 
Connecting a microprocessor to the 
Internet opens enormous opportunities, 
some of which do not become apparent 
until you start building projects that 
connect to it. Examples of what you can 
do with a simple PIC microcontroller 
connected to the Internet include: 


@ Checking for email 

@ Polling a remote sensor 

@® Remote control of equipment 

@ Publishing sensor information 

@ Send messages to your mobile phone 
@ Decoding Internet radio stations 


The list could go on, and new, innovative 
services are being made available on the 
Internet at a rapid rate. 

Information published on the Internet 
can be made private, accessible only by 
password, or publicly available — the 
choice is yours. By default, access is open 
and information can be viewed by anyone, 
so bear that in mind when experimenting. 


Internet viruses 


It is normal these days to be rather 
paranoid about connecting a computer to 
the Internet — computer viruses abound, 
with new ones reported almost weekly. A 
PIC processor connected to the Internet 
is not, fortunately, going to suffer from 
such problems, as computer viruses are 
designed to run on PCs only and have 
no way of ‘infecting’ a home-grown 
microcontroller project. 

At worst, someone can connect to your 
device and use it, but they won’t be able to 
corrupt the device and leave a malicious 
program. Not so with a PC! It’s really pot- 
luck that a PC connected to the Internet 
does not get infected these days. 

So what exactly is ethernet, and how 
does it relate to the Internet? 


ARPANET 


Before discussing ethernet, let’s take 
a look at the Internet. The Internet was 
first conceived at the end of the 1960s 
as a research project set up by DARPA, 
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a division of the American Department 
of Defense, to find a way to hook up the 
various mainframe computers at academic 
and defence contractor sites across the 
country. It’s an incredible story, too big to 
give full justice to here. In those days the 
network was called ARPANET, but it later 
became the Internet, in recognition of the 
fact that the system became a ‘network of 
interconnected networks’. 

What the designers realised while they 
were developing the network infrastructure 
was that a common means of exchanging 
information between computers was 
required. Until that point, mainframe 
computers had their own, manufacturer- 
specific means of communication. So a 
computer from ICL could not communicate 
with one from Honeywell. 

To solve this problem the designers 
developed a protocol for exchanging 
information, called TCP/IP. In those days 
the term ‘protocol’ had never before been 
used in a computing context, so while it is 
a common term today in computing it was 
a novel use of the word then. 

In a nutshell, TCP/IP is a set of standards 
that define how computers connected 
to each other in a large network can 
exchange information between themselves 
reliably. It does not explain or even 
refer to how the data will be transferred 
— the electrical connections between the 
computers — just how connections can be 
established, maintained, and information 
exchanged without loss or corruption. The 
electrical connections were considered to 
be handled by a ‘lower layer’ of software 
below TCP/IP. 


Layered approach 

This ‘layered’ approach to software 
extended to the design of TCP/IP itself. 
TCP/IP is really two acronyms, TCP 
standing for “Transport Control Protocol’ 
and IP standing for ‘Internet Protocol’. IP is 
the layer of software designed to transport 
data from one computer to another, while 
TCP is the protocol which provides 
reliable exchange of data. TCP sits on 
top of IP, and any computer application 
that wants to exchange information 
reliably with another computer would call 
functions within the TCP software library 
to do it. 

TCP/IP provided the lower levels of 
software to allow computers to connect, 
but at the time of its inception no software 
existed to actually use it. This was the 
beginning of network computing and 
these were ground breaking days — as 
the engineers involved in the work soon 
realised. 


As more and more computers became 
connected to the ARPANET, so more 
computer scientists and engineers were 
exposed to it, and soon hundreds of skilled 
programmers started finding new ways to 
use it. Programs such as Finger, Archie, 
Gopher, ftp, Telnet and the ubiquitous 
email were developed to exploit the new 
frontier of interconnected computers, and 
some of these programs still persist today 
(email being the obvious one!) 

In those days, the ARPANET was a 
completely open network — the idea of 
password protecting a computer from 
rogue access was unheard of, and largely 
unnecessary. The computers cooperating 
in the ARPANET were sited at defence 
contractors or selected universities, and 
security was mostly self-policing. It’s 
only as recently as the late 1980s that 
restrictions on access to services started 
to become password protected. The idea 
of an open mainframe computer system 
would be ridiculous today. 

During the early 1980s the ARPANET 
extended beyond the USA into European 
universities and beyond. By the middle 
of the 1980s access into ARPANET (the 
Internet as it was now being called) came 
into the reach of ordinary citizens through 
ISPs — internet service providers. 

In those days, ISPs were forward thinking 
companies who recognised the increasing 
demand for access to the Internet, and 
started wiring up large numbers of modems 
between their corporate Internet access and 
the public telephone system. Users could 
dial into the company’s telephone system, 
be connected to a modem and connected 
onto the Internet. Users’ computers were 
connected to the Internet only while they 
were dialed into the ISP’s modem, which 
was something one only did for a few hours 
a day (and usually, annoying the rest of the 
household!) 


Broadband 


By the end of the 1990s an alternative to 
dial-up Internet access became available 
— broadband. Broadband offered three 
significant improvements over dial-up 
access. First, it didn’t interfere with your 
normal voice telephone. Improvements in 
digital telephone exchange systems meant 
that the high frequency broadband signals 
could be carried over the telephone wires 
at the same time as voice signals, meaning 
that you no longer annoyed the rest of the 
household. 

Second, data rates jumped significantly 
from the 56K bits/s available from dial-up 
to rates over 2M bits/s. Finally, the feature 
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that is most useful to us, is that broadband 
services were provided full time — the 
charge was a flat monthly connection fee, 
not by the minute that you are connected. 

That final point significantly changed 
the way people used the Internet. The 
Internet was no longer something that you 
had to dial into, and wait a few minutes 
to access while the computers connected 
to each other. The Internet was there, all 
the time. 

It became a pervasive presence in the 
house, withinformation and communication 
with others available instantly. Broadband 
access was fast, and did not use a serial 
link between the modem and the PC - it 
required something faster, and the main 
interface technology that came to dominate 
was Ethernet. 


Ethernet 


Ethernet is a standard for physical 
interfaces between computers. It was 
developed back in the mid 1970s, almost 
in parallel with the development of the 
ARPANET. In those days, serial links 
such as RS232 were the norm, designed to 
connect devices such as teletype terminals 
and printers to a computer. These were 
slow links, running at a few hundreds or 
thousands of bytes per second. 

As the complexity of peripheral devices 
increased (such as the introduction of 
colour, graphical terminals) it became 
apparent that a faster means of connecting 
multiple devices together was needed. 
Ethernet became the dominant standard. 
A fitting coverage of the development of 
Ethernet is also, sadly, beyond the scope 
of this article (if you know of a good book 
on the subject, do let us know!) 

Ethernet started as an _ expensive 
solution compared to lower speed serial 
interfaces, but as its usefulness became 
apparent and adoption increased, prices 
plummeted. The standard has improved 
over the years, with interfaces remaining 
backward compatible with the earlier, 
slower ones while still using the same 
physical interface. 

These days, computers are shipped by 
standard with a 100M bits/s or 1G bits/s 
ethernet interface, which still supports older 
10M bits/s devices. As we will see in later 
articles, this last point is quite important 
— the ethernet interface devices available 
from Microchip only support connection to 
other devices at 10M bits/s. 


On the uptake 


The exponential increase in_ the 
availability and uptake of broadband 
Internet connections by home users is what 
makes the subject of this series of articles 
relevant. It’s been possible to create small, 
relatively low cost microcontroller projects 
that connect to the Internet for over 15 
years — but without easy, full-time access 
to the Internet there has simply been no 
point. In the past, you would have needed 
a computer to dial into the Internet, and 
you would have needed to connect your 
microprocessor system to the computer to 
connect onto the Internet. In practice, the 
microcontroller would have simply been a 
peripheral device on the PC. 

These days, however, a broadband 
connection to the Internet is provided by a 
high speed modem that has several ethernet 


interfaces free, to allow multiple PCs to be 
connected. If your microcontroller project 
has an Ethernet interface you no longer 
need the PC to be switched on — you 
simply connect it to the modem, and the 
world is suddenly at your finger tips! 

With today’s ‘all pervasive’ Internet, 
you also have easy access to your device 
remotely. You can connect to the Internet 
from work, in libraries or Internet 
cafes anywhere in the world. And once 
connected to the Internet, you can access 
your device, which may be at home or 
some other distant location. 

Using a small home-built ‘Internet 
enabled’ device has additional benefits 
too. Power consumption is going to 
be significantly lower than a PC (300 
milliwatts rather than the 150 watts of 
a typical PC), which is a significant 
consideration in these days of increasing 
energy costs. 

The security issues are much better too 
— a PC left connected to the Internet is 
vulnerable to attack from computer viruses 
and hackers, while a PIC based device will 
not be. You could implement an Internet 
enabled sensor monitoring system without 
having to worry about someone placing 
rogue software onto your computer that 
might reveal sensitive personal data. 


The Web 


Throughout this whistle-stop tour of 
the history of the Internet we have missed 
out the most significant development 
of Internet software. The World Wide 
Web, invented by British academic Tim 
Berners-Lee while he was working at 
CERN in Switzerland, helped transfer the 
Internet from the domain of the geek to 
the domain of the general public. 

The invention was actually a software 
protocol — HTTP, or hypertext transfer 
protocol, which defined a system for 
exchanging information written in a 
simple text-based standard, called HTML. 
HTML defines how you store text, images 
and crucially links to other sources of 
information. 

Previously, information would have been 
stored as simple text files, or were binary 
files that had to be opened by the program 
associated with that file. Although HTML 
documents are written as simple text files 
containing text, links to images and links 
to other documents, a special program 
— the web browser — was developed that 
could present this information in a nicely 
formatted way. 

A web browser is now the defacto means 
of accessing the Internet, and is installed on 
every computer that can access the Internet. 
HTML and HTTP are also well defined 
standards now, and despite a few minor 
incompatibilities, any web browser on any 
operating system on any computer should 
display the HTML data in the same way. 


Gaining access 


To access information on the Internet 
with a web browser requires the computer 
serving up the information at the other 
end to run a program called a web server. 
A web server is a program which simply 
‘serves up’ HTML files to a web browser 
when requested. Web servers can be 
implemented as very simple programs 
(HTTP and HTML are after all very 
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simple protocols), which means_ that 
implementing one on a small embedded 
system can be quite straightforward. 

What this means is that it can be easy 
to produce a very elegant looking user 
interface to your project (perhaps a 
nicely formatted web page showing the 
temperature in your workshop) by writing 
a simple HTML web page and providing 
a small web server on your embedded 
system. This can be much easier than 
producing a crude terminal interface over 
RS232, especially as web server programs 
are freely available for use with the PIC 
processor. 

You can probably guess from the way 
this discussion is going that to connect 
your PIC project to the Internet requires 
some new, complex software: TCP/IP, an 
ethernet driver, a web server and ‘web 
pages’ written in HTML. Fortunately for 
us, Microchip provide all the software 
required, for free — all we have to worry 
about is configuring the software, 
(selecting the parts we require) and writing 
some simple web pages to present the 
information. You can completely ignore 
the complexities of the Internet connection 
software, build your own system, and then 
dip into the lower level code at a later date 
when you feel like it. 


Microchip's offering 


So what exactly have Microchip created 
that enables us, the humble hobbyist, to 
take advantage of the Internet? It’s two 
things really. The first is a simple, low 
cost, and easy-to-use ethernet interface 
IC, and the second is the TCP/IP software 
to drive it. 

The significance of the phrase ‘easy to 
use’ in that first point cannot be overstated. 
Ethernet interface [Cs have been available 
for years, but until now they have been too 
complex for use by the average hobbyist. 
Initially, an Ethernet interface required 
several ICs, including special storage 
memory, and were complicated to access 
with a simple microcontroller. In more 
recent years, ICs have been created (such 
as the Realtek RTL8019) that reduce the 
component count to a single IC and a few 
passives. 

These devices, however, are only 
produced in fine pitched packages that 
are difficult to solder, and have complex 
processor interfaces. Microchip have 
solved this problem by introducing a single 
chip solution that is available in a dual-in- 
line package with an SPI interface to the 
processor — which means that an Internet 
capable project could be constructed easily, 
cheaply and on stripboard. These parts 
are also available from many ‘hobbyist 
friendly’ suppliers, which means that this 
really is a practical option, and not just 
some theoretical solution available only 
to the few. The cost of the components 
required to implement an Internet interface 
can be as low as £10. 

Interfacing to the Internet does 
require some complex software, but with 
Microchip’s help developing an Internet 
project can now be approached by the 
interested hobbyist. 

In next month’s article we will take a 
deeper look at the TCP/IP protocols, and 
take a look at the Microchip ethernet 
interface IC — the ENC28J60. 
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PiCmicro TUTORIALS AND PROGRAMMING 


VERSION 3 PiCmicro MCU 
development board 


Suitable for use with the three software packages 


listed below. 


This flexible development board allows students to learn both how to 
program PlCmicro microcontrollers as well as program a range of 8, 18, 
28 and 40-pin devices from the 12, 16 and 18 series PlCmicro ranges. 
For experienced programmers all programming software is included in 
the PPP utility that comes with the development board. For those who 
want to learn, choose one or all of the packages below to use with the 


Development Board. 
e Makes it easier to develop PlCmicro projects 


e Supports low cost Flash-programmable PlCmicro devices 
Fully featured integrated displays — 16 individual l.e.d.s, quad 7-segment 


display and alphanumeric I.c.d. display 


Fully protected expansion bus for project work 
USB programmable 


ASSEMBLY FOR PiCmicro 
V3 


(Formerly PiCtutor) 

Assembly for PlCmicro microcontrollers V3.0 
(previously known as PlCtutor) by John Becker 
contains a complete course in programming the 
PIC16F84 PlCmicro microcontroller from Arizona 
Microchip. It starts with fundamental concepts 
and extends up to complex programs including 
watchdog timers, interrupts and sleep modes. 

The CD makes use of the latest simulation 
techniques which provide a superb tool for 
learning: the Virtual PICmicro micro-controller. this 
is a simulation tool that allows users to write and 
execute MPASM assembler code for the PIC16F84 
microcontroller on-screen. Using this you can 
actually see what happens inside the PlCmicro 
MCU as each instruction is executed which 
enhances understanding. 

e Comprehensive instruction through 45 tutorial 
sections e Includes Vlab, a Virtual PlCmicro 
microcontroller: a fully functioning simulator e 
Tests, exercises and projects covering a wide 
range of PlCmicro MCU applications e Includes 
MPLAB assembler e Visual representation of a 
PlCmicro showing architecture and functions e 
Expert system for code entry helps first time users 
e Shows data flow and fetch execute cycle and has 
challenges (washing machine, lift, crossroads etc.) 
e Imports MPASM files. 


PRICES 


Prices for each of the CD-ROMs above are: 
(Order form on next page) 


Supports PlCmicro microcontrollers with A/D converters 


Can be powered by USB (no power supply required) 


HARDWARE 
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£1 58 including VAT and postage, supplied 
with USB cable and programming software 


£40 OFF Buy the Development Board together with any Hobbyist/Student or Institutional versions of 
the software CD-ROMs listed below and take £40 off the total (including VAT) price. 


SOFTWARE 


‘C’ FOR 16 Series PiCmicro 


Version 4 

The C for PlCmicro microcontrollers CD-ROM is 
designed for students and professionals who need 
to learn how to program embedded microcontrollers 
in C. The CD contains a course as well as all the 
software tools needed to create Hex code for a 
wide range of PlCmicro devices — including a full C 
compiler for a wide range of PICmicro devices. 

Although the course focuses on the use of the 
PlCmicro microcontrollers, this CD-ROM will 
provide a good grounding in C programming for 
any microcontroller. 

e Complete course in C as well as C 
programming for PlCmicro microcontrollers e 
Highly interactive course e Virtual C PlCmicro 
improves understanding e Includes a C compiler 
for a wide range of PlCmicro devices e Includes 
full Integrated Development Environment e 
Includes MPLAB software e Compatible with most 
PlCmicro programmers e Includes a compiler for 
all the PICmicro devices. 
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Minimum system requirements for these 

items: Pentium PC running Windows 98, 

NT, 2000, ME, XP; CD-ROM drive; 64MB 
RAM; 10MB hard disk space. 


FLOWCODE FOR PiCmicro 
V3 


Flowcode is a very high level language programming 
system for PlCmicro microcontrollers based on 
flowcharts. Flowcode allows you to design and 
simulate complex systems in a matter of minutes. 
A Powerful language that uses macros to facilitate 
the control of devices like 7-segment displays, motor 
controllers and I.c.d.’s. The use of macros allows 
you to control these devices without getting bogged 
down in understanding the programming. 

Flowcode produces MPASM code which is 
compatible with virtually all PICmicro programmers. 
When used in conjunction with the Version 3 
development board this provides a seamless solution 
that allows you to program chips in minutes. 

e Requires no programming experience e 
Allows complex PlCmicro applications to be 
designed quickly e Uses international standard 
flow chart symbols e Full on-screen simulation 
allows debugging and speeds up the development 
process. 

e Facilitates learning via a full suite of 
demonstration tutorials e Produces ASM code 
for a range of 18, 28 and 40-pin devices e New 
features in Version 3 include 16-bit arithmetic, 
strings and string manipulation, improved graphical 
user interface and printing, support for 18 series 
devices, pulse width modulation, 12C, new ADC 
component etc. The Hobbyist/Student version is 
limited to 4K of code (8K on 18F devices) 
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HODDYVISt/StuGent as genie teyerc ore es ccerecwr ck ree rancec us £45 inc VAT 
Instltutional (Schools/HE/FE/Industry) ............ £99 plus VAT 
Institutional/Professional 10 user (Network Licence) £300 plus VAT 
SINGH CONCE ice eee yrs dereerie eve acon seats een aoe ereen a £599 plus VAT 
Flowcode 10 user (Network Licence).............. £350 plus VAT 
Flowcode 50 user (Network Licence).............. £699 plus VAT 
(UK and EU customers add VAT at 17.5% to ‘plus VAT’ prices) 
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SPECIAL PACKAGE OFFER 
TINA Pro V7 (Basic) + Flowcode V3 (Hobbyist/Student) 


TINA Analogue, Digital, Symbolic, RF, MCU and 
Mixed-Mode Circuit Simulation, Testing and PCB Design 


TINA Design Suite is a powerful yet affordable software package for analysing, designing and real time 
testing analogue, digital, MCU, and mixed electronic circuits and their PCB layouts. You can also analyse RF, 
communication, optoelectronic circuits, test and debug microcontroller applications. 


Enter any circuit (up to 100 nodes) within minutes with TINA’s easy-to-use schematic editor. Enhance 
your schematics by adding text and graphics. Choose components from the large library containing more 
than 10,000 manufacturer models. Analyse your circuit through more than 20 different analysis modes or with 10 high tech virtual 
instruments. Present your results in TINA’s sophisticated diagram windows, on virtual instruments, or in the live interactive mode where 
you can even edit your circuit during operation. 


Customise presentations using TINA’s advanced drawing tools to control text, fonts, axes, line width, colour and layout. You can create, 
and print documents directly inside TINA or cut and paste your results into your favourite word- procesing or DTP package. 


TINA includes the following Virtual Instruments: Oscilloscope, Function Generator, Multimeter, Signal Analyser/Bode Plotter, Network 
Analyser, Spectrum Analyser, Logic Analyser, Digital Signal Generator, XY Recorder. 


Flowcode V3 (Hobbyist/Student) — For details on Flowcode, see the previous page. 


This offer gives you two seperate CD-ROMs in DVD style cases — the software will need registering (FREE) with Designsoft (TINA) and 
Matrix Multimedia (Flowcode), details are given within the packages. 


Get TINA + Flowcode for a total of just £50, including VAT and postage. 


PROJECT DESIGN WITH CROCODILE TECHNOLOGY 
An Interactive Guide to Circuit Design 


An interactive CD-ROM to guide you through the process of circuit design. Choose from an extensive 
range of input, process and output modules, including CMOS Logic, Op-Amps, PIC/PICAXE, 
Remote Control Modules (IR and Radio), Transistors, Thyristors, Relays and much more. 

Click Data for a complete guide to the pin layouts of i.c.s, transistors etc. Click More Information 
for detailed background information with many animated diagrams. 

Nearly all the circuits can be instantly simulated in Crocodile Technology* (not included on 
the CD-ROM) and you can customise the designs as required. 


WHAT’S INCLUDED 

Light Modules, Temperature Modules, Sound Modules, Moisture Modules, Switch 
Modules, Astables including 555, Remote Control (IR & Radio), Transistor Amplifiers, 
Thyristor, Relay, Op-Amp Modules, Logic Modules, 555 Timer, PIC/PICAXE, Output 
Devices, Transistor Drivers, Relay Motor Direction & Speed Control, 7 Segment 
Displays.Data sections with pinouts etc., Example Projects, Full Search Facility, Further 
Background Information and Animated Diagrams. 

Runs in Microsoft Internet Explorer 

*All circuits can be viewed, but can only be simulated if your computer has Crocodile 
Technoloy version 410 or later. A free trial version of Crocodile Technology can be downloaded from: www.crocodile-clips.com. 
Animated diagrams run without Crocodile Technology. 


Single User £39.00 inc. VAT. 


Multiple Educational Users (under 500 students) £59.00 plus VAT. Over 500 students £79.00 plus VAT. 
(UK and EU customers add VAT at 17:5% to “plus VAT” prices) 


Minimum system requirements for these CD-ROMs: Pentium PC, CD-ROM drive, 32MB RAM, 10MB hard disk 


space. Windows 95/98/NT/2000/ME/XP, mouse, sound card, web browser. 


DIGITAL WORKS 


Counter project 


Digital Works Version 3.0 is a graphical 
design tool that enables you to construct 
digital logic circuits and analyze _ their 
behaviour. It is so simple to use that it will 
take you less than 10 minutes to make your 
first digital design. It is so powerful that you 
will never outgrow its capability ¢ Software 
for simulating digital logic circuits e Create 
your own macros — highly scalable ¢ Create 
your own circuits, components, and i.c.s @ 
Easy-to-use digital interface e Animation 
brings circuits to life e Vast library of logic 
macros and 74 series i.c.s with data sheets 
e Powerful tool for designing and learning. 


Hobbyist/Student £45 inc. VAT. 
Institutional £99 plus VAT. 
Institutional 10 user £249 plus VAT. 
Site Licence £599 plus VAT. 


ELECTRONIC 
COMPONENTS PHOTOS 


A high = quality 
selection of over 
200 jpg images 
of electronic 
components. This 
selection of high 
resolution photos 
can be used to 
enhance projects 
and presentations or to help with training and 
educational material. They are royalty free 
for use in commercial or personal printed 
projects, and can also be used royalty free 
in books, catalogues, magazine articles as 
well as worldwide web pages (subject to 
restrictions — see licence for full details). 
Also contains a FREE 30-day evaluation 
of Paint Shop Pro 6 — Paint Shop Pro image 
editing tips and on-line help included! 


Price £19.95 inc. VAT 


62 


Please send me: CD-ROM ORDER FORM = 


LI Electronic Projects 

L) Electronic Circuits & Components V2.0 
L] Analogue Electronics 

L Digital Electronics V2.0 

LI Analogue Filters 

L) Electronics CAD Pack 

L] Robotics & Mechatronics 

L] Assembly for PlCmicro V3 

L1 ‘C’ for 16 Series PlCmicro V4 
L] Flowcode V3 for PICmicro 

L) Digital Works 3.0 


Version required: 

L] Hobbyist/Student 

LI] Institutional 

LI Institutional/Professional 10 user 
LJ Site licence 


L] PiCmicro Development Board V3 (hardware) 


L] TINA Pro V7 Basic + Flowcode V3 Hobbyist/Student 
L] Electronic Components Photos 

L) Project Design — Single User 

L] Project Design — Multiple User (under 500 students) 
L) Project Design — Multiple User (over 500 students) 


same, only the licence for use varies. 


Valid Fromss:5: 0:04 sods Card expiry date:............. 
COVGiINGt2 ctdusechswedseerdauvagsesnetnesenascens Maestro Issue No. ......... 
Card Security Code.......... (The last 3 digits on or just under the signature strip) 


| 
| 
| 
| 
| 
| 
| 
| 
0 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Note: The software on each version is the 
| 
| 
0 
| 
| 
| 
| 
| 
| 
| 
| 
0 
0 
| 
| 
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ORDERING 


ALL PRICES INCLUDE UK 


POSTAGE 


Student/Single User/Standard Version price 
includes postage to most countries in the world 
EU residents outside the Uk add £5 for airmail 


postage per order 
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Email: editorial@wimborne.co.uk | 
John Becker addresses some of the 
general points readers have raised. 
Have you anything interesting to say? 
Drop us a line! 


All letters quoted here have previously been replied to directly 


jf LETTER OF THE MONTH 5 


More on Linux and web security 

Dear EPE, 

Following up on Graham Harby’s 
June Letter of the Month, ‘Linux and 
web security’ and Alan’s June/July 
response, I really found this discussion 
useful with my laptop shackled with half 
a dozen anti-virus type applications from 
HiJackThis and Spy Doc to Avast. All 
consume resources, if not scanning they 
are busy updating or complaining about 
the licence expiring, bringing to mind 
the phrase ‘spider to catch the fly’ ! 

Having read Graham’s letter 
explaining about the Linux operating 
system and how there are no known 
‘live’ Linux viruses, I found the perfect 
solution for me; use the Linux operating 
system for surfing the net and Windows 
for everything else. In his letter, Graham 
recommended the ‘Ubuntu’ distribution 
of Linux because of its ease of use and 
the fact that it is all absolutely free! 

I then followed his advice and installed 
it in a new partition of my Windows 
disk drive, so I was able to dual boot 


PIC N’ MIX 


Dear EPE, 

I would like to comment on the circuit 
used when multiplexing the 7-segment 
display, as discussed in PIC n’ Mix, June 
"08. For the transistor (will be referred 
to as upper) which drives the common 
anode of the display, I would normally 
prefer a PNP type. This helps to ensure 
an even more consistent driving current 
for each segment. 

The main reason lies in the base-driving 
voltage of the transistor. A quick check 
on the datasheet shows that a BC548 has 
a V on of 0.6V at 100mA (I, at SmA). 
Add that to the segment voltage of 2V 
and the Vee of 0.7V, and you will need 
to drive the upper transistor with at least 
(0.6V + 2.0V + 0.7V) = 3.3V. 

According to the PIC’s datasheet, 
a typical I/O output high minimum 
voltage is Vad — 0.7V, which is 4.3V. So, 
you'll have 1.0V of buffer to drop over 
the 470 resistor, which give you I, of 
2.1mA, less that the I, specified for that 
V This means you'll actually have a 


ce(sat)* 
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(to Windows and Ubuntu). It was easy 
to install, as long as you follow the 
installation instructions on the Ubuntu 
website, and was ready to use in about 
twenty minutes. 

My first impression of Ubuntu is that 
it is very user friendly and it came with 
everything from wordprocessing software 
to vector drawing packages. My parents, 
who find Windows awkward to use, thought 
Ubuntu was a breeze in comparison. 

The only problem that I encountered 
was the lack of peripheral compatibility. 
Basic devices worked with the Ubuntu 
drivers, eg memory sticks and printers, 
but any hardware that needs specialised 
drivers for use with Windows obviously 
would not work straight away. 

The ISP that I am currently with 
provides a USB modem for connection 
to the internet. This posed an immediate 
problem as the drivers were designed 
only for use with Windows. This is 
where you do need to be a Linux expert, 
which unfortunately I wasn’t. 

However, I found a website that 
explained how to install my Thomson 


higher Me tes and lower [.. For a different 
I, you'll get a different gain factor, which 
makes the matter worse. Thus, when 
different numbers of segment are driven, 
the V feat I, and I, will fluctuate greatly. 

If you use a Darlington transistor instead 
of the BC548, you'll get less fluctuation due 
to the much higher current gain. But you’ll 
have less margin to work with as you need to 
have a minimum driving voltage of 4.0V (V, 
for Darlingtons is 1.4V). A slight drop in the 
supply voltage means a blanked display. 

If a PNP transistor is used instead, you'll 
get a very consistent LY osteany since the 
segment current is not involved. I’ve been 
using 2N2222/2N5401 and 2N3904/2N3906 
to drive 7-segment displays. They all have 

a of around 0.3V, which gives me 
plenty of room to work with. 

Sometime, I even use 7407 (Hex open- 
collector inverter) to replace the NPN 
transistor for a common cathode display, as 
it Saves me some room and a few resistors, 
it can also be easily hooked to a latch in case 
[run out of I/O. 


Lee Faulty, via email 


Speedtouch 330 modem using simple 
step-by-step instructions (www.linux- 
usb.org) and I managed to get it working 
after several attempts (main problem 
was downloaded extractor files being 
saved as text files, just needed the ‘.txt’ 
extension removed). Having said this, 
many people now get their internet 
through their ethernet port (eg Virgin 
Media customers), and I understand this 
connection is fully supported by Linux. 

After installing and using Ubuntu 
myself, I would fully recommend 
it to anyone (mainstream users and 
enthusiasts) who want to make sure their 
computer is safe from hackers, viruses 
and other spyware without slowing down 
Windows’ with memory-consuming 
security software. 


Thanks EPE, 
James Bickerton, via email 
Thanks James, it’s good to know of your 


success and of your recommendation to 
readers. 


Thanks Lee, you might care to read last 
month’s Circuit Surgery as it covers similar 
matters. 


Schematic software 


Dear EPE, 

I have read Steve Liggett’s letter, 
January 2008, about circuit diagram 
software. For several years I have 
been using a freeware program called 
TinyCAD. Its schematics are not as nice 
as those in EPE, but are better than those 
from most schematic software. 

It can be downloaded from tinycad. 
sourceforge.net and was written by Matt 
Pyne of Milton Keynes. There is a good 
set of symbols included. Symbols may 
not always be consistent, as several were 
contributed by users, including myself, 
but you can usually find a useable one. It 
is also rather easy to draw new symbols 
and add them to the library. 


Bill Stiles, Hillsboro, MO, USA, 
via email 


That could be useful to readers Bill, thanks 
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www.stewart-of-reading.co.uk 


PM3082 — £195 


DIGITISING/STORAGE 
OSCILLOSCOPES 
HP 54616B Digitising 500MHZ 2GS/S 2 


TEKTRONIX TDS520 Digitising 500 MHZ 500MS/S 

2 Channel 

TEKTRONIX TDS360 Digitising 200MHZ 1GS/S 

2 Channel 

TEKTRONIX 2232 Dual Trace 100MHZ 100MS/S 

HP 54600B Dual Trace 100MHZ 20MS/S with RS232; 2HP 
Probes, Ops Manual, Pouch & Front Cover 

TEKTRONIX TDS224 Digitising 100MHZ 4 Channel 


SCOPEMETERS 


FLUKE 97 Dual Trace 50MHZ 25 MS/S 


OSCILLOSCOPES 


TEKTRONIX 2465B 4 Channel 400MHZ Delay Cursors etc 
incl. Tek Probes 
PHILIPS PM3082 2+2 Channels 100MHZ Delay TB etc 


TEKTRONIX 2445A 4 Channel 150MHZ Delay Sweep 
Cursor etc 

GOULD OS300 Dual Trace 20MHZ 

PHILIPS PM3217 Dual Trace 50MHZ Delay Sweep... 
FARNELL DTV12-14 Dual Trace 12MHZ 

TEKTRONIX P6139A 100MHZ Probes - Unused 


STEWART of READING 
17A King Street, Mortimer, 
Near Reading RG7 3RS 
Telephone: (0118) 933 1111 
Fax: (0118) 933 2375 


www.stewart-of-reading.co.uk 
Yam-5pm Monday to Friday 


Check out our website, 


MARCONI 2024 - 


SPECTRUM ANALYSERS 


HP 8563A 9KHZ-22GHZ Synthesised 
HP 8560A 50HZ-2.9GHZ Synthesised Various opts. £1 900- 


HP 8590A 10KHZ-1.5GHZ 
HP 3580A 5HZ-50KHZ 
ADVANTEST TR4132 100KHZ-1000MHZ 


SIGNAL GENERATORS 


HP 83731A Synthesised 1-20GHZ 

Marconi 2032 Sig Gen. 10KHZ-5.4GHZ Opt 01/02/06 - 
Avionics 

HP 8648A Sig Gen 0.1-1000MHZ 

Gigatronic 7100 Synth 10MHZ-20GHZ (internal 
sweep/mod -130 to +15dBM) 

Marconi 2024 9KHZ-2.4GHZ - HPIB used/unused . 


Marconi 2022E Synthesised AM/FM 10KHZ-1.01GHZ. £500 

Marconi 2019/A Synthesised AM/FM 80KHZ-1040MHZ. 
£150-£195 

HP 33120A Function Gen. 100 microHZ-15MHZ 

used/unused £575-£700 

T.T.1 TG210 Function Gen 0.002HZ-2MHZ TTL etc 

R&S APN62 Synth Function Gen 1HZ-260KHZ Bal/Unbal 

Output LCD 

Metrix GX5000 Pulse Gen 50MHZ Programmable ... . 

HP 3325A Synthesised Function Gen 21MHZ 


aetiro | Bateriod 
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1,000s of items in stock 


£1,250 to £1,500 


HP 3312A Function Gen 0.1HZ-13MHZ AM/FM 
Sweep/Tri/Burst etc 

HP 8112A Pulse Gen 50MHZ 

HP 8116 Pulse/ Function Gen 50MHZ 

Gould J3B Sine/Sq Osc. 10HZ-100KHZ Low 
Distortion 


FREQUENCY COUNTER/ 
TIMERS 


HP 5350B Counter 20 GHZ 

Marconi 2440 Counter 20 GHZ 

Racal 1998 Counter 10HZ-1.3GHZ 

Racal 1991 Counter/Timer 160MHZ 9 Digit 

HP 53131A Universal Counter 3GHZ Opt. 001 oven 
unused/used £995/£750 
HP 53131A Universal Counter 225MHZ Oven-In original 
boxes - unused/used £700/£600 


DIGITAL MULTIMETERS 


HP/Agilent 34401A 6 1/2 Digit £500/£550 
Solartron 7150Plus 6 1/2 Digit True RMS IEEE with tem 
measurement 

Fluke 77 series 2 3 1/2 Digit Handheld 

AVO 8 Mk6 In Ever Ready Case with Leads etc 

AVO 8 Mk5 with Leads etc 

Goodwill GVT427 Dual Ch AC Millivoltmeter 10mV in 12 
ranges 10HZ-1MHZ. Unused 


ss 26 o> OM Lt 
HP 8563A - £6,000 


MISCELLANEOUS 


MARCONI 2955A Radio Communications Test Set . . £1,000 
MARCONI 2955 Radio Communications Test Set 

MARCONI 6960B RF Power Meter with head 

MARCONI 893C AF Power Meter Sinad Measurement 


HP 4192A Impedance Analyser with 16047A 

Text Fixture etc 

HP 8902A Measuring Receiver 150KHZ-1300MHZ . “£4, 500 
HP 85032A Calibration Kits 

SEAWARD. Nova Pat Tester 

BIRD 43 Wattmeter - Many Elements Available 

HUNTRON 1000 Tracker 

RACAL DANA 9343M LCR Databridge Digital Auto 
Measurements of RCL QD 

RACAL 9008 Automatic Modulation Meter 


POWER SUPPLIES 


FARNELL AP60/50 0-60V 0-50A 1KW Switch Mode .. 
FARNELL H60/25 0-60V 0-25A 
THURLBY PL320QMD 0-30V 0-2A Twice Digita 
H.P. 6626A Precision High Resolution 4 Outputs 

0-7V 0-15MA or 0-50V 0-0.5A Twice 

0-16V 0-0.2A or 0-50V 0-2A Twice 
FARNELL XA35.2T 0-35V 0-2A Twice Digital 
FARNELL B30/1030V 10A Variable No Meters 


THURLBY PL3300- 32V 0. 3A Digital (Kenwood badged). 
THURLBY PL3200-30V 0-2A Digitial 
TAKASAGO GM035-2 0-35V 0-2A 2 Meters 


Used Equipment — GUARANTEED. 
Most Manuals supplied 
Please check availability before ordering 
or calling. 

Prices plus carriage and VAT 


FIACERGHICH Kits 
MP3 booster 
Play your MP3 
player through 
your PC 
Speakers 


Bench Power 
Supply 
1.5V-10V 
Power supply. 
1A output. 


Transformer 
Included! 
£20.00 


Sinewave Oscillator 


In Car Power 
Supply 
Generate 5V 
or 3.6V froma 
car battery 
input. 


£20.00 


An essential piece of test 


equipment for any 


budding audio enthusiast 


£15.00 


Desk Thermometer 


How hot is your room? Test it 
with this handy LED based 


thermometer 


ll 


£15.00 


Coffee Mat 
An electronic 
coffee mat 
that flashes 
LEDs when a 
cup is placed 
on it 
£15.00 


_ = 


Many more to choose from 
Order online at: 
www.electronworks.co.uk 
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Surfing The Internet 


Alan Winstanley 


Spare a thought 


This month’s Net Work includes some practical pointers to help 
Internet users diagnose basic problems with their connection. A number 
of general hints will also be described to assist in troubleshooting and 
analysing various aspects of Internet usage. 

In order to understand some Internet fundamentals, it helps to 
familiarise oneself with some basic aspects of Internet connectivity. 
At the root of the entire Internet is TCP/IP, or Transmission Control 
Protocol/Internet Protocol (IP), which was created to enable separate 
computer networks to communicate with each other. 

Every resource or ‘node’ connected to the Internet has its own unique 
numerical IP address, such as 38.12.34.567. Due to the pressure for 
‘spare’ numbers under the current standard (IPv4), temporary or dynamic 
IP addressees are often allocated to users each time they connect to the 
Internet. Other resources, such as web and mail servers need a fixed IP 
address if the Internet is to hang together properly. Fixed IP addresses are 
useful in some Internet applications, including virtual private networks 
or IP security camera networks, when it is desirable that the IP address 
does not constantly change. The release of IPv6 is some years away, and 
will allow for better scalability of IP addresses that cannot be achieved 
under [Pv4. 

The job of the ‘domain name system’ (DNS) is to translate or ‘resolve’ 
human-recognisable plain English addresses into numerical IP addresses, 
rather like a telephone directory yields telephone numbers to its readers. 
Each ISP maintains its own copy of this ‘DNS telephone book’ as up to 
date as possible, so that they instantaneously know the correct place to go 
when you request a web page, email connection or other service. 

One way of seeing this DNS translation in action is with some basic 
software tools, including the Unix or DOS-based network commands 
built into eg Windows XP. Some very useful online tools are also 
available that do the same thing, but raw command line tests are fast and 
need no foible-filled web browser or other complication to use them. 

In Windows XP you can open a DOS box by clicking Start/Run/cmd 
(for command prompt). You could drag a shortcut to the Start menu or 
Quick Launch bar, so you can open a DOS box with a single mouse 
click. 

The first useful command is Traceroute, which lists the route from 
your local node, through the Internet to a remote system. You can use 
traceroute to help locate servers (and their ISPs) or to test whether 
they are reachable, or see 
if part of the route is slow 
or broken. For example, at 
the DOS command prompt 
type: 

>tracert www.epemag. 
wimborne.co.uk 


{2 Copyriqhh TYRS—-SAND AicmirnF i 


wing rowte to veww?.tcp.net.uk 
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Hop to it 

The process of ‘hopping’ 
from your own IP address 
through to that of the 
remote host then begins, 7 eres) ieee foes 
in this case aiming for the 4) me i 
web server that hosts our 
own website. Immediately, 
the IP address [195.80.2.3] 
of the website’s server 
is revealed by a DNS 
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Screenshot of a typical session from the Windows XP command prompt 


translation (see screenshot). If the IP address is shown when you hit 
‘return’, then you know that your system is reaching out onto the 
Internet properly and that your ISP’s DNS servers are functioning, 
otherwise the DNS lookup could not happen. 

If this DNS/IP address translation does not happen at all, then 
there is probably a fault at your end of the network, possibly with 
your Internet connection, or (very rarely) an outage with your own 
ISP’s DNS servers. You should first try unplugging your router for 
several minutes, before starting again with a traceroute; check that 
all network and router cables are inserted properly, and if in doubt 
eliminate any extension leads or inline suppressor faults from the 
equation by plugging your router directly into the ADSL splitter. 
Connectivity faults are regularly due to mechanical reasons that 
can soon be repaired. Check the router LEDs too. If no connection 
is available then allow say 20 to 30 minutes before calling your 
ISP. 

If all is well with the tracert session then the path through to our own 
host (TCP is our UK-based ISP) will be listed, one hop at a time. Try 
a tracert on www.ebay.co.uk to see how it hops to the USA. You can 
pick any other host (your POP3 mail server for instance) to tracert as 
required. 

Note how your own IP address is also shown, starting with the ‘local’ 
IP address of your PC [192.168.2.1], before reaching out onto the Internet 
where an IP address of 78.33.38.14 1s shown in this example. 


Chicken run 


A useful aspect to remember about a broadband router is that you may 
run multiple PCs on a local area network, each of which adopts a unique 
‘local’ IP address that is masked from the outside world. Other machines 
on my LAN have unique addresses such as 192.168.2.2 or 192.168.2.8 
and so on. 

The router, however, has a unique IP address that is visible, which 
is allocated by the internet service provider. It is the job of a router to 
channel Internet traffic (web, email, FTP etc) from the outside world 
through to the appropriate machine residing behind the router. A 
personal favourite website that reveals your IP address is IP Chicken 
(www.ipchicken.com). A nice graphical tracert service is available at 
http://visualroute.visualware.com/ 

Traceroute is therefore handy for general web and broadband 
debugging. If the remote 
host is unreachable 
along the way, then 
any server or network- 
related problem can be 
difficult to rectify, and by 
the time they have been 
highlighted, problems 
have often cured 
themselves anyway. 


f . 
nig Winhnerne cn uk 


> i @ 7 ii = i Frn l 
of hayle bL.Gem baifoa bb int. La 


ed — net heg te dco In next month’s Net 
A ) > Work Vl continue on the 
same theme, outlining 
moreuseful software tools 
and commands, together 
with practical examples 
of their application. You 
can email Alan at: alan@ 


epemag.demon.co.uk 
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Electronics Teach-In 


+ FREE CD-ROM 


Mike Tooley 

A _ broad-based 
to electronics — find out how 
circuits work and what goes on 
inside them. Plus 15 easy-to- 
build projects. The 152-page 
A4 book comes with a free 
CD-ROM containing the whole 
Teach-In 2006 series (originally 
published in EPE) in PDF form, 
interactive quizzes to test 
your knowledge, TINA circuit 
simulation software (a limited 
version — plus a_ specially 
written TINA Tutorial), together 
with simulations of the circuits in the Teach- 

In series, plus Flowcode (a limited version) a high level 
programming system for PIC microcontrollers based on 
flowcharts. 

The Teach-In series covers everything from Electric 
Current through to Microprocessors and Microcontrollers 
and each part includes demonstration circuits to build on 
breadboards or to simulate on your PC. 

In addition to the Teach-In series, the book includes 15 
CMOS-based simple projects from the Back-To-Basics 
series by Bart Trepak, these are: Fridge/Freezer Alarm, 
Water Level Detector, Burglar Alarm, Scarecrow, Digital 
Lock, Doorchime, Electronic Dice, Kitchen Timer, Room 
Thermometer, Daily Reminder, Whistle Switch, Parking 
Radar, Telephone Switch, Noughts and Crosses Enigma 
and a Weather Vane. There is also a MW/LW Radio project 
in the Teach-In series. 


152 pages + CD-ROM Order code ETI £8.50 


ROBOTICS 


INTRODUCING ROBOTICS WITH LEGO MINDSTORMS 
Robert Penfold 
Shows the reader how to build a variety of increasingly 
sophisticated computer controlled robots using the brilliant 
Lego Mindstorms Robotic Invention System (RIS). Initially 
covers fundamental building techniques and mechanics 
needed to construct strong and efficient robots using the 
various ‘click-together’ components supplied in the basic 
RIS kit. Then explains in simple terms how the ‘brain’ of 
the robot may be programmed on screen using a PC and 
‘Zapped’ to the robot over an infra-red link. Also, shows how 
amore sophisticated Windows programming language such 
as Visual BASIC may be used to control the robots. 
Detailed building and programming instructions provided, 
including numerous step-by-step photographs. 


288 pages —large format @lelgel\merofe(-W=} ett 


MORE ADVANCED ROBOTICS WITH LEGO 
MINDSTORMS - Robert Penfold 
Shows the reader how to extend the capabilities of the 
brilliant Lego Mindstorms Robotic Invention System (RIS) 
by using lego’s own accessories and some simple home 
constructed units. You will be able to build robots that 
can provide you with ‘waiter service’ when you clap your 
hands, perform tricks, ‘see’ and avoid objects by using 
‘pats radar’, or accurately follow a line marked on the floor. 
Learn to use additional types of sensors including rotation, 
light, temperature, sound and ultrasonic and also explore 
the possibilities provided by using an additional (third) 
motor. For the less experienced, RCX code programs 
accompany most of the featured robots. However, the more 
adventurous reader is also shown how to write programs 
using Microsoft's VisualBASIC running with the Activex 
control (Spirit. OCX) that is provided with the RIS kit. 
Detailed building instructions are provided for the featured 
robots, including numerous step-by-step photographs. The 
designs include rover vehicles, a virtual pet, a robot arm, an 
‘intelligent’ sweet dispenser and a colour conscious robot 
that will try to grab objects of a specific colour. 


Order code BP902 £14.99 


ANDROIDS, ROBOTS AND ANIMATRONS 

Second Edition - John lovine 

Build your own working robot or android using both off-the- 
shelf and workshop constructed materials and devices. 
Computer control gives these robots and androids two 
types of artificial intelligence (an expert system and a 
neural network). A lifelike android hand can be built and 
programmed to function doing repetitive tasks. A fully 
animated robot or android can also be built and programmed 
to perform a wide variety of functions. 

The contents include an Overview of State-of-the- 
Art Robots; Robotic Locomotion; Motors and Power 
Controllers; All Types of Sensors; Tilt; Bump; Road and Wall 
Detection; Light; Soeech and Sound Recognition; Robotic 
Intelligence (Expert Type) Using a Single-Board Computer 
Programmed in BASIC; Robotic Intelligence (Neutral Type) 
Using Simple Neural Networks (Insect Intelligence); Making 
a Lifelike Android Hand; A Computer-Controlled Robotic 
Insect Programmed in BASIC; Telepresence Robots With 
Actual Arcade and Virtual Reality Applications; A Computer- 
Controlled Robotic Arm; Animated Robots and Androids; 
Real-World Robotic Applications. 


Order code MGH1 £16.99 


£14.99 


198 pages 


224 pages 
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DIRECT BOOK SERVICE 


The books listed have been selected by Everyday Practical Electronics 
editorial staff as being of special interest to everyone involved in 


electronics and computing. They are supplied by mail order direct to 
your door. Full ordering details are given on the last book page. 


FOR A FURTHER SELECTION OF BOOKS SEE THE NEXT TWO ISSUES OF EPE 


3 All prices include UK postage 


RADIO 


BASIC RADIO PRINCIPLES AND TECHNOLOGY 
lan Poole 
Radio technology is becoming increasingly important in 
today’s high technology society. There are the traditional 
uses of radio which include broadcasting and point to point 
radio as well as the new technologies of satellites and 
cellular phones. All of these developments mean there is a 
growing need for radio engineers at all levels. 

Assuming a basic knowledge of electronics, this book 
provides an easy to understand grounding in the topic. 

Chapters in the book: Radio Today, Yesterday, and 
Tomorrow; Radio Waves and Propagation; Capacitors, 
Inductors, and Filters; Modulation; Receivers; Transmitters; 
Antenna Systems; Broadcasting; Satellites; Personal 
Communications; Appendix — Basic Calculations. 


263 pages Order code NE30 £20.00 


PROJECTS FOR RADIO AMATEURS AND S.W.L.S. 
R. A. Penfold 
This book describes a number of electronic circuits, most of 
which are quite simple, which can be used to enhance the 
performance of most short wave radio systems. 

The circuits covered include: An aerial tuning unit; A 
simple active aerial; An add-on b.f.o. for portable sets; 


A wavetrap to combat signals on spurious responses; An 
audio notch filter; A parametric equaliser; C.W. and S.S.B. 
audio filters; Simple noise limiters; A speech processor; 
A volume expander. 

Other useful circuits include a crystal oscillator, and 
RTTY/C.W. tone decoder, and a RTTY serial to parallel 
converter. A full range of interesting and useful circuits for 


short wave enthusiasts. 
Order code BP304 £4.45 


AN INTRODUCTION TO AMATEUR RADIO 

I. D. Poole 

Amateur radio is a unique and fascinating hobby which 
has attracted thousands of people since it began at the 
turn of the last century. This book gives the newcomer a 
comprehensive and easy to understand guide through the 
subject so that the reader can gain the most from the hobby. 
It then remains an essential reference volume to be used 
time and again. Topics covered include the basic aspects of 
the hobby, such as operating procedures, jargon and setting 
up a station. Technical topics covered include propagation, 
receivers, transmitters and aerials etc. 


Order code BP257 £5.49 


92 pages 


150 pages 


COMPUTERS AND COMPUTING 


THE INTERNET FOR THE OLDER GENERATION 
Jim Gatenby 

Especially written for the over 50s. Uses only clear and 
easy-to-understand language. Larger type size for easy 
reading. Provides basic knowledge to give you confidence 
to join the local computer class. 

This book explains how to use your PC on the Internet 
and covers amongst other things: Choosing and setting up 
your computer for the Internet. Getting connected to the 
Internet. Sending and receiving emails, photographs, etc., 
so that you can keep in touch with family and friends all 
over the world. Searching for and saving information on any 
subject. On-line shopping and home banking. Setting up 


your own simple web site. 
Order code BP600 £8.99 


228 pages 


BUILD YOUR OWN PC - Fourth Edition 

Morris Rosenthal 

More and more people are building their own PCs. They get 
more value for their money, they create exactly the machine 
they want, and the work is highly satisfying and actually fun. 
That is, if they have a unique beginner’s guide like this one, 
which visually demonstrates how to construct a computer 
from start to finish. 

Through 150 crisp photographs and clear but minimal text, 
readers will confidently absorb the concepts of computer 
building. The extra-big format makes it easy to see what's going 
on in the pictures. The author goes ‘under the hood’ and shows 
step-by-step how to create a Pentium 4 computer or an Athlon 
64 or Athlon 64FX, covering: What first-time builders need to 
know; How to select and purchase parts; How to assemble 
the PC; How to install Windows XP. The few existing books on 
this subject, although outdated, are in steady demand. This 
one delivers the expertise and new technology that fledgling 
computer builders are looking for. 


224 pages — large format Order code MGH2 £16.99 
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THE PIC MICROCONTROLLER 

YOUR PERSONAL INTRODUCTORY COURSE - 
THIRD EDITION 

John Morton 

Discover the potential of the PIC microcontroller through 
graded projects — this book could revolutionise your 
electronics construction work! 

A uniquely concise and practical guide to getting up and 
running with the PIC Microcontroller. The PIC is one of the 
most popular of the microcontrollers that are transforming 
electronic project work and product design. 

Assuming no prior knowledge of microcontrollers and 
introducing the PICs capabilities through simple projects, 
this book is ideal for use in schools and colleges. It is the 
ideal introduction for students, teachers, technicians and 
electronics enthusiasts. The step-by-step explanations 
make it ideal for self-study too: this is not a reference 
book — you start work with the PIC straight away. 

The revised third edition covers the popular 
reprogrammable Flash PICs: 16F54/16F84 as well as the 
12F508 and 12F675. 

270 pages £18.50 
PROGRAMMING 16-BIT PIC 
MICROCONTROLLERS IN C 

- LEARNING TO FLY THE PIC24 FREE 
Lucio Di Jasio (Application CD 
Segments Manager, Microchip, , “ROM 
USA) 

A Microchip insider tells all. Focuses on examples and 
exercises that show how to solve common, real-world 
design problems quickly. Includes handy checklists to 
help readers perform the most common programming 
and debugging tasks. FREE CD-ROM includes source 
code in C, the Microchip C30 compliler, and MPLAB 
SIM software, so that readers gain practical, hands-on 
programming experience. 

Until recently, PICs didn’t have the speed and memory 
necessary for use in designs such as video- and audio- 
enabled devices. All that changed with the introduction 
of the 16-bit PIC family, the PIC24. This new guide 
teaches readers everything they need to know about the 
architecture of these chips, how to program them, how 
to test them and how to debug them. Lucio’s common- 
sense, practical, hands-on approach starts out with basic 
functions and guides the reader step-by-step through 
even the most sophisticated programming scenarios. 

Experienced PIC users and newcomers alike will benefit 
from the text’s many thorough examples, which demonstrate 
how to nimbly side-step common obstacles and take full 
advantage of all the 16-bit features. 
496 pages +CD-ROM Order code NE45 


£32.50 
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THEORY AND REFERENCE 


ELECTRONIC CIRCUITS - FUNDAMENTALS 

& APPLICATIONS 

Third Edition 

Mike Tooley 

A comprehensive reference text and practical electronics 
handbook in one volume — at an affordable price! 

New chapter on PIC microcontrollers — the most popular 
chip family for use in project work by hobbyists and in 
colleges and universities. 

New companion website: spreadsheet design tools to 
simplify circuit calculations; circuit models and templates 
to enable virtual simulation; a bank of on-line questions 
for lecturers to set as assignments, and on-line self-test 
multiple choice questions for each chapter with automatic 
marking, to enable students to continually monitor their 
progress and understanding. 

The book’s content is matched to the latest pre-degree 
level courses, making this an invaluable reference for 
all study levels, and its broad coverage is combined with 
practical case studies, based in real-world engineering 
contexts throughout the text. 

The unique combination of a comprehensive reference 
text, incorporating a primary focus on practical applications, 
ensures this text will prove a vital guide for students and 
also for industry-based engineers, who are either new to the 
field of electronics, or who wish to refresh their knowledge. 


400 pages Order code NE43 £24.95 


BEBOP TO THE BOOLEAN BOOGIE 
Second Edition 

Clive (Max) Maxfield 

This book gives the ‘big picture’ of digital 
electronics. This in-depth, highly readable, guide 

shows you how electronic devices work and how they’re made. 
You'll discover how transistors operate, how printed circuit 
boards are fabricated, and what the innards of memory ICs 
look like. You'll also gain a working knowledge of Boolean 
Algebra and Karnaugh Maps, and understand what Reed- 
Muller logic is and how it’s used. And there’s much, MUCH 
more. The author’s tongue-in-cheek humour makes it a delight 
to read, but this is a REAL technical book, extremely detailed 
and accurate. Comes with a free CD-ROM which contains an 
eBook version with full text search plus bonus chapter — An 
Illustrated History of Electronics and Computing. 

Contents: Fundamental concepts; Analog versus digital; 
Conductors and insulators; Voltage, current, resistance, 
capacitance and inductance; Semiconductors; Primitive logic 
functions; Binary arithmetic; Boolean algebra; Karnaugh 
maps; State diagrams, tables and machines; Analog-to-digital 
and digital-to-analog; Integrated circuits (ICs); Memory ICs; 
Programmable ICs; Application-specific integrated circuits 
(ASICs); Circuit boards (PWBs and DWBs); Hybrids; Multichip 
modules (MCMs); Alternative and future technologies. 


Order code BEB1 £29.95 


BEBOP BYTES BACK (and the 
Beboputer Computer Simulator) 
CD-ROM 

Clive (Max) Maxfield and 
Alvin Brown 

This follow-on to Bebop to the 
Boolean Boogie is a multimedia 
extravaganza of information about 
how computers work. It picks up 
where ‘Bebop |’ left off, guiding 
you through the fascinating world 
of computer design . . . and you'll 
have a few chuckles, if not belly 


500 pages 


laughs, along the way. In addition to over 200 megabytes 
of mega-cool multimedia, the CD-ROM contains a virtual 
microcomputer, simulating the motherboard and standard 
computer peripherals in an extremely realistic manner. In 
addition to a wealth of technical information, myriad nuggets 
of trivia, and hundreds of carefully drawn illustrations, the 
CD-ROM contains a set of lab experiments for the virtual 
microcomputer that let you recreate the experiences 
of early computer pioneers. if you’re the slightest bit 
interested in the inner workings of computers, then don’t 
dare to miss this! 
Over 800 pages in Adobe Acrobat format 


CD-ROM Order code BEB2 CD-ROM £21.95 


GETTING THE MOST FROM YOUR 

MULTIMETER 

R. A. Penfold 

This book is primarily aimed at beginners and those of 
limited experience of electronics. Chapter 1 covers the 
basics of analogue and digital multimeters, discussing 
the relative merits and the limitations of the two types. 
In Chapter 2 various methods of component checking 
are described, including tests for transistors, thyristors, 
resistors, capacitors and diodes. Circuit testing is covered 
in Chapter 3, with subjects such as voltage, current and 
continuity checks being discussed. 

In the main little or no previous knowledge or experience 
is assumed. Using these simple component and circuit 
testing techniques the reader should be able to confidently 
tackle servicing of most electronic projects. 


Order code BP239 £5.49 


STARTING ELECTRONICS, THIRD EDITION 

Keith brindley 

A punchy practical introduction to self-build electronics. The 
ideal starting point for home experimenters, technicians and 
students who want to develop the real hands-on skills of 
electronics construction. 

A highly practical introduction for hobbyists, students, 
and technicians. Keith Brindley introduces readers to the 
functions of the main component types, their uses, and 
the basic principles of building and designing electronic 
circuits. 

Breadboard layouts make this very much a ready-to- 
run book for the experimenter, and the use of multimeter, 


96 pages 


but not oscilloscopes, and readily available, inexpensive 
components makes the practical work achievable in a home 
or school setting as well as a fully equiped lab. 


Order code NE42 £11.50 


THE AMATEUR SCIENTIST cD 


288 pages 


CD-ROM - VERSION 2 
The complete collection of The Amateur 
Scientist articles from Scientific 
American magazine. Over 1,000 
classic science projects from a 
renowned source of winning 
projects. All projects are rated 
for cost, difficulty and possible 
hazards. Plus over 1,000 pages 
of helpful science techniques 
that never appeared in Scientific 
American. 

Exciting science’ projects _ in: 
Astronomy; Earth Science; Biology; 
Physics; Chemistry; Weather . . . and much more! The 
most complete resource ever assembled for hobbyists, 
and professionals looking for novel solutions to research 
problems. Includes extensive Science Software Library 
with even more science tools. Suitable for Mac, Windows, 
Linux or UNIX. 32MB RAM minimum, Netscape 4.0 
or higher or Internet Explorer 4.0 or higher. Over 1,000 
projects. 


CD-ROM Order code ASI CD-ROM £19.95 


eBAY FOR BEGINNERS 

Cherry Nixon 

There are two kinds of people, those who are trading on 
eBay and the rest who are missing out. Though eBay has 
been embraced by entrepreneurs all over the world, it 
remains the peoples’ site and offers the largest market for 
the smallest fee. 

eBay presents an opportunity for everyone, the trick is to 
master it. This book shows you how to start trading on eBay 
UK. It also offers advice on getting organised and tips to 
put you ahead. 

The book has been developed from Cherry’s popular 
hands-on course ‘Buying and Selling on eBay for 
Technological Simpletons’. In addition to fully explaining 
eBay and how to trade on it there are sections on Paypal, 
producing pictures of your sale items, fees and accounts, 
safety and security, including what to do when things go 
wrong and what protection is provided. 


Order code BP551 £8.99 


178 pages 


MUSIC, AUDIO AND VIDEO 


MAKING MUSIC WITH YOUR COMPUTER 
Stephen Bennett 
Nearly everyone with musical aspirations also has a 
computer. This same computer can double as a high 
quality recording studio capable of producing professional 
recordings. This book tells you what software and hardware 
you will need to get the best results. 

You'll learn about recording techniques, software and 
effects, mixing, mastering and CD production. 

Suitable for PC and Mac users, the book is full of tips, 
‘how to do’ topics and illustrations. It’s the perfect answer 
to the question “How do | use my computer to produce my 


own CD?” 
Order code PC120 £10.95 


92 pages 
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QUICK GUIDE TO MP3 AND DIGITAL MUSIC 

lan Waugh 

MP3 files, the latest digital music format, have taken the 
music industry by storm. What are they? Where do you get 
them? How do you use them? Why have they thrown record 
companies into a panic? Will they make music easier to 
buy? And cheaper? Is this the future of music? 

All these questions and more are answered in this concise 
and practical book which explains everything you need 
to Know about MP3s in a simple and easy-to-understand 
manner. It explains: 

How to play MP3s on your computer; How to use MP3s 
with handheld MP3 players; Where to find MP3s on the 
Web; How MP8s work; How to tune into Internet radio 
stations; How to create your own MP3s; How to record your 
own CDs from MP3 files; Other digital audio music formats. 

Whether you want to stay bang up to date with the latest 
music or create your own MP3s and join the on-line digital 
music revolution, this book will show you how. 


Order code PC119 £7.45 


VIDEO PROJECTS FOR THE 

ELECTRONICS CONSTRUCTOR 

R. A. Penfold 

Written by highly respected author R. A. Penfold, this 
book contains a collection of electronic projects specially 
designed for video enthusiasts. All the projects can be simply 


60 pages 


constructed, and most are suitable for the newcomer to 
project construction, as they are assembled on stripboard. 

There are faders, wipers and effects units which will add 
sparkle and originality to your video recordings, an audio 
mixer and noise reducer to enhance your soundtracks and 
a basic computer control interface. Also, there’s a useful 
selection on basic video production techniques to get you 
started. 

Complete with explanations of how the circuit works, 
shopping lists of components, advice on construction, 
and guidance on setting up and using the projects, this 
invaluable book will save you a small fortune. 

Circuits include: video enhancer, improved video enhancer, 
video fader, horizontal wiper, improved video wiper, negative 
video unit, fade to grey unit, black and white keyer, vertical 
wiper, audio mixer, stereo headphone amplifier, dynamic 
noise reducer, automatic fader, pushbutton fader, computer 
control interface, 12 volt mains power supply. 


Order code PC115 JES Cckaraor ty 


124 pages 


ALL PRICES INCLUDE | 


UK POST & PACKING 
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PRACTICAL ELECTRONIC FILTERS 

Owen Bishop 

This book deals with the subject in a non-mathematical way. 
It reviews the main types of filter, explaining in simple terms 
how each type works and how it is used. 

The book also presents a dozen filter-based projects with 
applications in and around the home or in the constructor’s 
workshop. These include a number of audio projects such 
as arythm sequencer and a multi-voiced electronic organ. 

Concluding the book is a practical step-by-step guide to 
designing simple filters for a wide range of purposes, with 
circuit diagrams and worked examples. 


Order code BP299 £5.49 


DIGITAL LOGIC GATES AND FLIP-FLOPS 

lan R. Sinclair 

This book, intended for enthusiasts, students and 
technicians, seeks to establish a firm foundation in digital 
electronics by treating the topics of gates and flip-flops 
thoroughly and from the beginning. 

Topics such as Boolean algebra and Karnaugh mapping 
are explained, demonstrated and used extensively, and more 
attention is paid to the subject of synchronous counters than 
to the simple but less important ripple counters. 

No background other than a basic knowledge of electronics 
is assumed, and the more theoretical topics are explained 
from the beginning, as also are many working practices. 
The book concludes with an explaination of microprocessor 
techniques as applied to digital logic. 


Order code PC106 £9.95 


88 pages 


200 pages 


A BEGINNER’S GUIDE TO TTL DIGITAL ICs 

R. A. Penfold 

This book first covers the basics of simple logic circuits 
in general, and then progresses to specific TTL logic 
integrated circuits. The devices covered include gates, 
oscillators, timers, flip/flops, dividers, and decoder circuits. 
Some practical circuits are used to illustrate the use of TTL 
devices in the “real world”. 


Order code BP332 £5.45 


MICROCONTROLLER COOKBOOK 

Mike James 

The practical solutions to real problems shown in this 
cookbook provide the basis to make PIC and 8051 devices 
really work. Capabilities of the variants are examined, and 
ways to enhance these are shown. A survey of common 
interface devices, and a description of programming 
models, lead on to a section on development techniques. 
The cookbook offers an introduction that will allow 
any user, novice or experienced, to make the most of 


microcontrollers. 
Order code NE26 £23.50 


142 pages 


240 pages 


aimed at eis i EPE’s sister 
magazine on vintage radio — Radio 
Bygones. These books _ include 
Jonathan Hill’s excellent Aaaio Hadilo, 
a comprehensive book with hundreds 
of photos depicting the development 
of the British wireless set up to the late 
1960s. 


The four volumes of our own Wireless 
For the Warrior by Louis Meulstee are 
also available. These are a technical 


history of radio communication 
equipment in the British Army and 
clandestine equipment from pre-war 
through to the 1960s. 

For details see the shop on our UK web 
site at www.epemag.co.uk or contact 
us for a list of Radio Bygones books. 


ELECTRONIC PROJECT BUILDING 
FOR BEGINNERS 
R. A. Penfold 
This book is for complete beginners to electronic project 
building. It provides a complete introduction to the practical 
side of this fascinating hobby, including the following topics: 
Component identification, and buying the right parts; 
resistor colour codes, capacitor value markings, etc; advice 
on buying the right tools for the job; soldering; making easy 
work of the hard wiring; construction methods, including 
stripboard, custom printed circuit boards, plain matrix 
boards, surface mount boards and wire-wrapping; finishing 
off, and adding panel labels; getting “problem” projects to 
work, including simple methods of fault-finding. 
In fact everything you need to know in order to get started 
in this absorbing and creative hobby. 


Order code BP392 £5.49 


ELECTRONIC PROJECTS FOR EXPERIMENTERS 
R. A. Penfold 

Many electronic hobbyists who have been pursuing their 
hobby for a number of years seem to suffer from the 
dreaded ‘seen it all before’ syndrome. This book is fairly and 
squarely aimed at sufferers of this complaint, plus any other 
electronics enthusiasts who yearn to try something a bit 
different. No doubt many of the projects featured here have 
practical applications, but they are all worth a try for their 
interest value alone. 

The subjects covered include: Magnetic field detector, 
Basic Hall effect compass, Hall effect audio isolator, 
Voice scrambler/descrambler, Bat detector, Bat style echo 
location, Noise cancelling, LED stroboscope, Infra-red 
‘torch’, Electronic breeze detector, Class D power amplifier, 
Strain gauge amplifier, Super hearing aid. 


Order code BP371 £5.45 


PRACTICAL FIBRE-OPTIC PROJECTS 

R. A. Penfold 

While fibre-optic cables may have potential advantages 
over ordinary electric cables, for the electronics 
enthusiast it is probably their novelty value that makes 


135 pages 


138 pages 


them worthy of exploration. Fibre-optic cables provide 
an innovative interesting alternative to electric cables, 
but in most cases they also represent a practical 
approach to the problem. This book provides a number 
of tried and tested circuits for projects that utilize fibre- 
optic cables. 

The projects include:- Simple audio links, F.M. audio link, 
P.W.M. audio links, Simple DC links, P.W.M. DC link, P.W.M. 
motor speed control, RS232C data links, MIDI link, Loop 
alarms, R.P.M. meter. 

All the components used in these designs are readily 
available, none of them require the constructor to take out 


a second mortgage. 
Order code BP374 £5.45 


DISCOVERING PICS 
W.D.Phillips 

A good _ introduction 
to PIC programming, 
covering everything you need 

to know to get you started. No previous knowledge of 
microcontrollers is required, but some previous experience 
with electronic circuits is assumed. Covers the basic 
concept of a microcontroller, fundamentals of a PIC-based 
circuit and using the MPLAB program. Further chapters 
introduce binary, PIC architecture, the instruction set, the 
PIC memory map and special registers plus real world 
programming. Four simple projects are also fully described; 
a Wavy Wand, an Electronic Dice, a Games Timer and a 
Pulse Monitor. 

The associated CDROM contains the book in PDF format, 
MPLAB (plus instruction manuals in PDF format) and all the 
programs covered in the book as assembler (ASM) files. 
Those that wish to programme their own PICs will require 
a PIC programmer. 

In addition a PCB-based hardware kit is also supplied that 
makes up into the Wavy Wand which will spell out a short 
message via a line of LEDs when waved through the air. 


Book + CDROM + Hardware Order code DOC2 £28.50 


132 pages 


An + CD-ROM 


+ HARDWARE 


All prices include UK postage. For postage to Europe (air) and the rest of the world (surface) please 
add £2 per book. For the rest of the world airmail add £3 per book. CD-ROM prices include VAT and/or 
postage to anywhere in the world. Send a PO, cheque, international money order (£ sterling only) 
made payable to Direct Book Service or card details, Visa, Mastercard, or Maestro to: DIRECT 
BOOK SERVICE, WIMBORNE PUBLISHING LIMITED, SEQUOIA HOUSE, 398a RINGWOOD ROAD, 


FERNDOWN, DORSET BH22 9AU. 


Books are normally sent within seven days of receipt of order, but please allow 28 days for delivery — more for overseas orders. 
Please check price and availability (see latest issue of Everyday Practical Electronics) before ordering from old lists. 


For a further selection of books see the next two issues of EPE. 
Tel 01202 873872 Fax 01202 874562. Email: dbs@wimborne.co.uk 
Order from our online shop at: www.epemag.co.uk 


BOOK ORDER FORM 


UN VO = dt cccrandceestinsast rothataateucestandcaranabesvcuanesons 


PRO OSS? soicinsanesivene ses scencendaseonoireanedveeaveeaceanasaeencands 


POSt COGG® scnsscsaceces 


S)(6] 210 (¢2 eee ee eee eee eee ee 


peleecpandas: TEIGDAONG NO? sasisassatecerezinescanevencaenceies 


[] | enclose cheque/PO payable to DIRECT BOOK SERVICE for £ 


L] Please charge my card £ 
Card Number 


Valid From Date 


Please continue on separate sheet of paper if necessary 
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ORDERCODE COST 


661 
662 


PROJECT TITLE 


PCB SERVICE 


Printed circuit boards for most recent EPE constructional projects are available APRIL’08 

from the PCB Service, see list. These are fabricated in glass fibre, and are fully * Studio Series — Remote Control Module 
drilled and roller tinned. Double-sided boards are NOT plated through hole * MIDI Activity Detector 

and will require ‘vias’ and some components soldering to both sides. All prices PIC In-Circuit Programming Add-On 

include VAT and postage and packing. Add £1 per board for airmail outside of * PC-Controlled Burglar Alarm — Main Board 
Europe. Remittances should be sent to The PCB Service, Everyday Practical — Display Board 
Electronics, Wimborne Publishing Ltd., Sequoia House, 398a Ringwood ; 

Road, Ferndown, Dorset BH22 9AU. Tel: 01202 873872; Fax 01202 874562; MAY ‘08 

Email: orders@epemag.wimborne.co.uk. On-line Shop: www.epemag. * PC-Controlled Burglar Alarm — Keypad 
wimborne.co.uk/shopdoor.htm. Cheques should be crossed and made * Electric Mobility Buggy Monitor 

payable to Everyday Practical Electronics (Payment in £ sterling only). Mini Theremin 

NOTE: While 95% of our boards are held in stock and are dispatched JUNE'08 

within seven days of receipt of order, please allow a maximum of 28 days 

for delivery — overseas readers allow extra if ordered by surface mail. * Monopoly Money ft 

Back numbers or photocopies of articles are available if required — see the * Universal High-Energy LED Lighting System 
Back Issues page for details. WE DO NOT SUPPLY KITS OR COMPONENTS JULY '08 


Nails ay ae * PIC MIDI Sound Wave Generator 
Please check price and availability in the Galactic Voice 
latest issue. A large number of older boards are Coolmaster 
listed on, and can be ordered from, our website. AUGUST ’08 


li n ment with order iS. Four-Channel A/V Selector 
Boards can only be supplied on a payment with order basis BG Belay etviechiror Hoh ChrentLoadt 


Versatile Temperature Switch 
* Mains Monitor — Monitor 
— Interface 


Fluorescent Tube Driver 
Studio Series — Stereo Headphone Amplifier 


PROJECT TITLE ORDERCODE COST 


MAY '07 


Bass Extender 
Caravan Lights Check 


JUNE’07 

* Energy Meter — Main Board 616 Set 
— Display Board 617 

3V to 9V Converter (PCB plus TL499A IC) 620 + chip 

Bat Sonar 621 


JULY '07 

MiniCal 5V Meter Calibration Standard 
Lead-Acid Battery Zapper 

Video Reading Aid 

Digi-Flash Slave 


AUGUST '07 
TwinTen Stereo Amplifier 
Printer Port Hardware Simulator 
* RFID Security Module 
* V2 PC Scope — Control Board 
— Analogue Board 


SEPTEMBER '07 

* Flexitimer — Main Board 
— Display Board 1 
— Display Board 2 
— Display Board 3 

Pocket Tens Unit 


OCTOBER '07 
* Simple Seismograph 
* V8 Doorbell — Main Board 
— Display Board 
* Standby Power Saver 
— Transmitter 
— Receiver 
—PSU 


NOVEMBER '07 
Vehicle Voltage Monitor 
* USB Electrocardiograph 
* Inductance & Q-Factor Meter 
Experimenter’s Audio System 
— Main Board 
— PSU 


* Teach-In 08 — Master Control Board 


DECEMBER '07 

iPod or MP3 Player Charger 

AVR ISP Socketboard 

* PIC Speech Synthesiser — Playback 
— Record 


JANUARY '08 

* Serial I/O Controller 

* MIDI Drum Kit — Main Board 
— Display 

Phone/Fax Missed Call Alert 

* PIC Carillon 


FEBRUARY '08 

MIDI Drum Kit — Optical Sensor 

Studio Series — Stereo Preamplifier — Pre Amp 
—PSU 

Electrosmog Sniffer 
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SEPTEMBER '08 


Magnetic Cartridge Preamplifier 

* Super Speedo Corrector 

Ultrasonic Eavesdropper 

S-Video To Composite Video Converter (double-sided) 


EPE SOFTWARE 


* All software programs for EPE Projects marked with a 
star, and others previously published can be downloaded 
free from our Downloads site, accessible via our home 
page at: www.epemag.co.uk 


PCB MASTERS 


PCB masters for boards published from the March ’06 issue 
onwards can also be downloaded from our UK website 
(www.epemag.co.uk); go to the ‘Downloads’ section. 


EPE PRINTED CIRCUIT BOARD SERVICE 
Order Code Project Quantity Price 


| enclose payment of £ 


Everyday Practical 
Electronics 


oa acca (re 


Gard NO. Ae tin Nediaate tina Nawab d aS 
Valid From Expiry Date 
Card Security No. Maestro Issue No. 


(cheque/PO in £ sterling only) to: 


Signature 


Note: You can also order PCBs by phone, Fax or Email or via the 
shop on our website on a secure server: 


http://www.epemag.co.uk 
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CEASSIFIEDFADVERTISEMENTS 


a 
Everyday Practical Electronics reaches more UK readers than any other 


UK monthly hobby electronics magazine, our sales figures prove it. We 


have been the leading monthly magazine in this market for the last 
twenty-three years. 


If you want your advertisements to be seen by the largest readership at the 
most economical price our classified page offers excellent value. The rate for 
semi-display space is £10 (+VAT) per centimetre high, with a minimum _hieght 
of 25cm. All semi-display adverts have a width of 5.5cm. The prepaid rate for 
classified adverts is 40p (+VAT) per word (minimum 12 words). 


All cheques, postal orders, etc., to be made payable to Everyday Practical 
Electronics. VAT must be added. Advertisements, together with remittance, 
should be sent to Everyday Practical Electronics Advertisements, Sequoia House, 
398a Ringwood Road, Ferndown, Dorset BH22 9AU. Phone: 01202 873872. 
Fax: 01202 874562. Email: epeads@wimborne.co.uk. For rates and information 
on display and classified advertising please contact our Advertisement Manager, 
Stewart Kearn as above. 


BTEC ELECTRONICS 
TECHNICIAN TRAINING 


NATIONAL ELECTRONICS 
VCE ADVANCED ICT 
HNC AND HND ELECTRONICS 
FOUNDATION DEGREES 
NVQ ENGINEERING AND IT 
DESIGN AND TECHNOLOGY 


LONDON ELECTRONICS COLLEGE 
20 PENYWERN ROAD 
EARLS COURT, LONDON SW5 9SU 
TEL: (020) 7373 8721 
www.lec.org.uk 


@ 3? Channels 


@ Low power 


‘Circuit Specialists Europe 
Wi. CIRCUITSPECIALISTS.EU 
For 

Soldering & Desoldering, Bench 
Power Supplies, Enclosed 
Switching Power Supplies 

Take a look at 
www.circuitspecialists.co.uk 


Mid Season Sale NOW ON! 


A 
RSH BLEG RONCS 


UK & International Suppliers of Electronic Components & Kits 
Capacitors Resistors Transistors Optoelectronics PCBs Breadboard 
Solder Switches Cable Batteries Tools CMOS ICs Potentiometers 
P&P £2.50 (orders over £25 free P&P) No Min Order. No VAT 
NEW 2008 MAIL ORDER CATALOGUE AVAILABLE AT 


www .rshelectronics.co.uk 


: 


ee a8 
eon te ae Aa 
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@ SHz vient rate 


@ Built in antenna ff 7 
@ High sensitivity 9 


See our website for the full ra nge 
and compatible video overlay units 


WWW.PIC-OSD.COM 


BOWOOD ELECTRONICS LTD 


Suppliers of Electronic Components 
Place a secure order on our website or call our sales line 
All major credit cards accepted 
Web: www.bowood-electronics.co.uk 
Unit 1, McGregor’s Way, Turnoaks Business Park, Chesterfield, 
S40 2WB. Sales: 01246 200222 
Send 60p stamp for catalogue 


JN E. 


INCLUDING P&P FROM OUR DIRECT BOOK SERVICE 


SAFFRON ELECTRONICS LTD 


Suppliers of High Quality Electronic Components 
since 1991 
Resistors, Caps, Batteries, Chargers, Semiconductors, 
LED’s, IC’s, PCB’s, Switches, Solder, Cable, Wire, Etc. 
Online Catalogue and Shop available at 


www.SaffronElectronics.co.uk 
3/04 St. Albans House, St. Albans Road, Stafford, ST16 3DR 
Telephone: 0845 166 2314 (local rate) 


N.R. BARDWELL Ltd — est 1948 
Electronic Component Supplies 


LED’s, Semis, IC’s Resistors, Caps, etc 
send 44p for lists. 1000’s bargains at our 
secure site: www.bardwells.co.uk 
288, Abbeydale Rd. Sheffield. S7 1FL 
0845 166 2329 (local rate) 


Small prototyping company seeking 


a freelance electronics engineer 
to work on upcoming project work. Please 
get in touch for further details. 


Contact lan 01797 22 99 81 or 
cokerian@yahoo.co.uk 


Miscellaneous 


VALVES AND ALLIED COMPONENTS 
IN STOCK. Phone for free list. Valves, 
books and magazines wanted. Geoff Davies 
(Radio), tel. 01788 574774. 


KITS, TOOLS, COMPONENTS. S.A.E 
catalogue. SIR-KIT ELECTRONICS, 52 
Severn Road, Clacton, CO15 3RB. www. 
geocities.com/sirkituk 
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Europe’s Largest 
Surplus Store 
20,000,000 Items on line NOW |! 


New items added dail 
Established for over 25 years, UK company 
Display Electronics prides itself on offering a 
massive range of electronic and associated 
electro-mechanical equipment and parts to 
the Hobbyist, Educational and Industrial 
user. Many current and obsolete hard to get 
parts are available from our vast stocks, 
which include: 

# 6,000,000 Semiconductors 

@ 5,000 Power Supplies 

@ 25,000 Electric Motors 

@ 10,000 Connectors 

# 100,000 Relays & Contactors 

# 2000 Rack Cabinets & Accessories 
# 4000 Items of Test Equipment 

@ 5000 Hard Disk Drives 


Display Electronics Telephone 

29 | 35 Osborne Road 

Gare aicth [44] 020 8653 3333 
Surrey UK CR7 8PD Fax [44] 020 8653 8888 


Rechargeable Batteries With Solder Tags 
NIMH NICAD 


£2.82 AA 650mAh 
£4.70 C 2.5Ah 
£7.60 D 4Ah 


Instrument case with edge connector and screw terminals 
Size 112mm x 52mm _ x 105mm tall 


This box consists of a cream base with a PCB slot, a cover plate to pro- 
tect your circuit, a black lid with a 12 way edge connector and 12 screw 
terminals built in (8mm pitch) and 2 screws to hold the lid on. The cream 
bases have minor marks from dust and handling price £2.00 + 
VAT(=£2.35) for a sample or £44.00+VAT (=£51.70) for a box of 44. 


866 battery pack originally intended to be 

used with an orbitel mobile telephone it 
contains 10 1-6Ah sub C batteries (42 x 

22 dia. the size usually used in cordless 
screwdrivers etc.) the pack is new and 

unused and can be broken open quite 
easily £7.46 + VAT = £8.77 <i es 


Please add £1.66 + VAT = £1.95 postage & packing per order 


JPG Electronics 


Shaws Row, Old Road, Chesterfield, S40 2RB. 

Tel 01246 211202 Fax 01246 550959 
www.JPGElectronics.com 
Mastercard/Visa/Switch 
Callers welcome 9.30 a.m. to 5.30 p.m. Monday to Saturday 


EVERYDAY PRACTICAL 
SELECTRONICS 
NEXT MONTH 


20W CLASS-A AMPLIFIER 

This new 20W class-A power amplifier module is a highly refined 
design. It features ultra-low distortion levels, very low noise levels 
and a greatly simplified power supply to improve overall efficiency. 
Since it runs in pure class-A mode, there is no crossover distortion 
at all — not even a little bit! Banish those class-B crossover blues 
with this elegant and accessible design. 


CORDLESS POWER TOOL CHARGER 

Cordless power tools have revolutionised the drill and screwdriver 
market, but the batteries are expensive and it’s all too easy to 
‘overcook’ them. Protect your investment and extend the life of your 
power tool rechargeable batteries with the Power Tool Charger 
Controller — and never roast a NiCad again! 


INTELLIGENT CAR AIR-CONDITIONING 
CONTROLLER 

Stops the air-conditioner in your car from sapping engine power 
when going up hills or during overtaking. 


RECYCLING ELECTRONICS — 

£1 BATTERY CHARGER 

We recently showed you how to make a super sophisticated 
battery charger — it was good, very good in fact, but not cheap. In 
the next issue we reveal how to make a super economy charger 
from recycled components. 


OCT ’08 ISSUE ON SALE SEPT 11 


ADVERTISERS INDEX 


AUDON ELECTRONICS 
BETA-LAYOUT 
CRICKLEWOOD 

DISPLAY ELECTRONICS 
ELECTRONWORKS 

ESR ELECTRONIC COMPONENTS 
JAYCAR ELECTRONICS 

JPG ELECTRONICS 
LABCENTER 

LASER BUSINESS SYSTEMS 
LEKTRONIX 

MAGENTA ELECTRONICS 
MICROCHIP 

NURVE NETWORKS LLC 
PEAK ELECTRONIC DESIGN 
PICO TECHNOLOGY 
QUASAR ELECTRONICS 
SHERWOOD ELECTRONICS 
STEWART OF READING 


ADVERTISEMENT OFFICES: 


Sequoia House, 398a Ringwood Road, Ferndown, Dorset BH22 9AU 
PHONE: 01202 873872 Fax:01202 874562 
EMAIL: epeads@wimborne.co.uk 


For Editorial address and phone numbers see page 7 


Published on approximately the second Thursday of each month by Wimborne Publishing Ltd., Sequoia House, 398a Ringwood Road, Ferndown, Dorset BH22 9AU. Printed in England by Apple 
Web Offset Ltd., Warrington, WA1 4RW. Distributed by Seymour, 86 Newman St., London W1T 3EX. Subscriptions INLAND: £19.95 (6 months); £37.90 (12 months); £70.50 (2 years). OVERSEAS: 
standard air service, £23.00 (6 months); £44.00 (12 months); £83.00 (2 years). Express airmail, £32.00 (6 months); £62.00 (12 months); £119.00 (2 years). Payments payable to “Everyday Practical 
Electronics”, Subs Dept, Wimborne Publishing Ltd. Email: sups@epemag.wimborne.co.uk. EVERYDAY PRACTICAL ELECTRONICS is sold subject to the following conditions, namely that it shall 
not, without the written consent of the Publishers first having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown 
on the cover, and that it shall not be lent, resold, hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade or affixed to or as part of any publication 
or advertising, literary or pictorial matter whatsoever. 


%, 
iC Programmer 


or 2x 10Wrms 
y & short cir- 
eed for rectifi- 
only AC supply 


£14.25 
sembled £15.95 


Audio Amplifier 
100Wrms @ 4ohm DC sup- 
ply circuit on board with 
LED indication ideal for ac- 
tive speaker system or sub- 
woofer, guitar amp, home 
theatre systems, etc. Over- 
load & short-circuit protected. 


K8060 Kit a3 25 
VM100 Assembled with heatsink £28.75 
Audio Amplifier 


Stereo 2 x 50Wrms ora 
Mono 100Wrms ampli- 
fier. Three input 
sensitivity settings. 
Overload & short-cir- 
cuit protection, protection against incorrect power supply 
polarity. Speaker transient suppression. 

K4004 Kit 

Digital Storage Oscilloscope _ 


£43.95 


PC based using supplied windows software. All standard 
oscilloscope functions are available. Its operation is just 
like a normal oscilloscope. Connection is through the 
computer's parallel port, the scope is completely optically 
isolated from the computer port. 
K8031 Kit 


PC Function Generator 

0.01Hz to 1MHz crystal-based, op- 
tically isolated from the PC. Sine, 
square & triangle. Includes Win- 
dows™ '95/'98/NT/2000/XP inte- 
grated software for the function 
# generator. 


£79.00 


1 VY K8016 Kit £84.95 


F ange of Velleman Test Equipment 
verona: also available a 


PIC Programmer 
Suitable for a wide range 
of Microchip® PIC™ mi- 
crocontrollers, onboard « 
configurable 40 pin. ZIF 
socket, Microcontroller 
selection using patch 
jumper, easy to use pro- 
gramming PlCprog2006™ software included, SUBD con- 
nector set included. 
K8076 Kit 


1A Power Supply 

Low cost universal symmetric power supply just add a 
suitable transformer and a heatsink, 
.. trimmers can be replaced by po- 
tentiometers to allow continuous ad- 
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justment of output, LED output 
indicators. 
£9 Je 


K8042 Kit 


than 80 countries. 


For Microchip® FLASH 
PIC™ microcontrollers sup- 
ports 4 different 300 mil. 
PICs: 8p, 14p, 18p and 28p 
test buttons and LED indicators. Supplied with program- 
ming examples & easy connection to a PC through the 
serial port. Supplied with a PIC16F627 and software to 
compile and program your source code. 
K8048 Kit 
VM111 Assembled 
USB Interface 
A interface board with 5 digital 
input & 8 digital output chan- 
nels. In addition, there are two 
analogue inputs & two ana- 
logue outputs with 8 bit resolution. All communication 
routines are contained in a Dynamic Link Library (DLL). 
You may write custom Windows (98SE, 2000, Me, XP) 
applications in Delphi, Visual Basic, C++ Builder or any 
other 32-bit Windows application development tool that 
supports calls to a DLL. 
K8055 Kit 
VM110 Assembled 
USB Interface Board 
With a total Beige 
input/outputs: including ana- 
logue / digital and + IPWM 
output. Connection to the 
computer is galvanically op- 
tically isolated, so that dam- 
age to the computer is not 
possible thus providing a high level of secure implementa- 
tion. Supplied with test software & examples. 
K8061 Kit £48.95 
High Power LED Driver 
Power up to four 1W or two 3W high-power LEDs (not 
incl.) Delivers accurate constant current required by most 
high-power LEDs, built-in rectifier for easy 
connection to AC source, compact size, 
. short-circuit protected, no heatsink re- 
quired. 
K8071 Kit £4.95 
VM143/1W for 1W LEDs £7.55 
VM143/3W for 3W LEDs £7.95 


Remote Control by Telephone 

Turn up to three devices on or off over the telephone. It is 
also possible to check the condition of a switch (open or 
closed). A major advantage of this circuit lies in the fact 
that audio signals are used 
to tell whether a_ specific 
output has been turned on or 
off. Operation is protected 
by a user defined code, 
which is simply keyed in' 
from the telephone keypad. 
K6501 Kit £29.95 
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Sieve 
L29a73 


USB DMX Interface 


Control DMX fixtures using a PC 
and USB interface, test software 
and "DMX Light Player" soft- 
ware is included, a DLL is pro- 
vided to write your own 
software. Stand-alone test func- 
tion that outputs all 512 channels 
at a time, with adjustable levels. 
Supplied with case, lead & CDROM 
K8062 Kit 

VM116 Assembled 

Remote Control Transmitter 
For use with the K8057/VM109 2-channel RF receivers. 
Generates unique 32-bit code more than 
1,000,000,000 unique codes code can 
easily be changed for safety purposes 
choose continuous or ‘burst' transmission 
LED indicator. 
K8059 Kit 


£46.95 
£49.95 


Cus 
\KOver 300 Kits, Mini Kits & Modules - Full Catalogue Available 


LOn79 


Tel: 0191 2514363 


Cullercoats £550 

° greater than 1lkg or >£30 
Fax: 0191 2522296 Tyne & Wear rine ues / Postal orders payable to 
sales@esr.co.uk NE30 4PQ - = ESR Electronic Components Ltd. 


Station Road > oo) 


_s VELLEMAN® is a major European distributor of high quality electronic 
products. They have been trading for more than 35 years and operate 
from Gavere, Belgium. With a network of over 17,000 dealers in more 


e are now able to offer you the complete range of their 
electronic kits, modules and PC based development products. If you 
would like a copy of the latest 80 page catalogue please phone, fax or 
~ email your name and address. www.esr.co.uk/velleman 


Remote Control Receiver 
Two relay contact outputs for use 
with K8059 and VM108 two chan- 
nel RF codelock transmitters, tog- 
gle or pulse function selectable 
per output, can learn a unique 
32-bit code from the transmitters, 
store up to 31 transmitters, LED indicators for outputs 
and functions. 
K8057 Kit 


£55 


Remote Control Transmitter 

» Compact 2-button IR keychain remote compati- 
ble with most Velleman IR receivers, 2 powerful 
IR LEDs for a range of up to 15m, 16 channels 
(allow use of multiple transmitters in one room), 
easy channel configuration, no jumpers required. 
£6.25 


MK162 Mini Kit 

Remote Control Receiver 

Two channels with relay output — 
(24VAC/DC 1A max.) ultra compact F 
channel and reception indication _. 
through LEDs toggle / pulse selec- 
tion for each channel learn mode 
for channel ID all settings are 
stored in EEPROM compatible with 
most Velleman Kit IR remotes. 
MK161 Mini Kit 


3-30V 3A Power Supply 

Suitable as a power supply for all 
common Velleman kits using a sta- 
bilised DC voltage between 3 and 
30V, 3A max. Of course this pow- 
er supply unit can also be used 


for other purposes. By replacing the 
igmmes by a potentiometer, it may even be used as an 
adjustable power supply unit. Supplied with heat sink. 
SAS, 


K7203 Kit 


Sound to Light Unit 

Low, mid and high channels. 
Sensitivity adjustment 
channel. LED indication per'| 
channel. Attractive translu- 
cent enclosure. Microphone includ- 
ed. Noise suppressed according to EN55015 
K8017 Kit pe/ 33 
Clap On/Off Switch 

Operate your lighting simply by clapping 
your hands. Good immunity against sur- 
rounding noises, 'l-clap!' or '2-clap'-mode 
selection, '2-clap'-mode features built-in 
safety turn-off timer (approx. 5h), output relay 'pulse' or 
'toggle' selection. 
MK139 Mini Kit 


Voice Changer 

Make your voice sound like 
a robot, add vibrato effect, 
use the 'pitch'-buttons and 
make your voice sound lower or 
higher, built-in microphone and 
power amplifier with volume con- 
trol, just add a speaker. 

MK171 Mini Kit 


o/s 
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Ultrasonic Radar Module 
Buzzer output: fast / slow / con- 
tinuous distance indication with 


3-LED-bar adjustable alarm. 
LED alarm indicator, dry contact 
NO/NC relay 


VM125 Assembled £18.25 


Mini PIC Application Module 
Create your own custom PIC 
application without the hassle 
of making the hardware. 

9 Free programmable I/Os. 
Onboard Relay, LEDs & Buzz- 
er. PIC16F630 inc. 


VM142 Assembled £20.95 


Prices Exclude Vat @17%%. 


UK Carriage £2.50 (less than 1kg) | 


___ PLEASE ADD CARRIAGE & VAT TO ALL ORDERS __ 


The Proteus Design Suite 
Celebrating 20 Years of Innovation 


1995 


2005 


LABCENTER ELECTRONICS LID 


A technology pioneer in the EDA Industry since 1988 


Labcenter commences trading with PC-B for DOS 
19839. First integrated autorouter added for PCB Design. 


Schematic Capture added to PCB Layout package 
1991. World First Schematic Capture for Windows™. 
1992. Topological route editing for easier PCB layout. 

1993. Proteus offers fully integrated circuit simulation. 
1994. Autorouter enhanced with Rip-Up and Retry algorithm. 


Gridiess, shape based power plane support 
1996. True, mixed mode SPICE simulation introduced. 
1997. Interactive simulation - ideal for educational users. 
1998. PIC microcontroller simulation technology developed. 
1999. 8051 microcontroller simulation technology developed. 


World First Interactive MCU co-simulation (VSM) 
2001. High level language support added for MCU simulation. 
2002. ELECTRA adaptive shape based router interface added. 
2003. World First 32 bit MCU simulation support with ARM7. 
2004. Integration between Proteus VSM and MPLAB™. 


Redesigned GUI across the Proteus Design Suite 
2006. 3D visualisation engine integrated with ARES PCB Design. 
2007. World First USB schematic based USB Simulation. 


Coming Soon: (ntroduction of HDL support in simulation, 
ODB++ manufacturing output, improved core SPICE simulation 
algorithms, enhanced live DRC error checking and much more. 


Technical Support direct from the program authors lg ~ 
Flexible packages and pricing tailored to customer requirements. 6 Years \ 


abcenter/(\ IN www.labcenter.com 


FilieXectteronmnmic & 


Labcenter Electronics Ltd. 53-55 Main Street, Grassington, 
North Yorks. BD23 5AA. Registered in England 4692454 
Tel: +44 (0)1756 753440, Email: info@labcenter.com 


